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JUMP VERGENCE RESPONSES* 


Charles R. Stewart? 
College of Optometry, University of Houston 
Houston, Texas 


INTRODUCTION 

As the eyes are directed hither and yon in space, the images formed 
in the two eyes are received and retained on corresponding areas of the 
two retinas by means of disjunctive movements of the eyes. Only if 
this occurs can the sensory impressions arriving at the visual cortex be 
integrated to form a ‘‘single’’ mental image. It is convenient to divide 
this process of “‘fusion’’ into two components: sensory and motor. 
The sensory process is concerned primarily with integration of the images 
received at the cortex from the two eyes into a single image, while the 
motor process is concerned with positioning the eyes so that the sensory 
process can operate satisfactorily. It is the motor process with which 
the present investigation is concerned. 

The types of innervation which can produce convergence of the 
eyes are psychic (associated with the awareness of distance), accommo- 
dative. and fusional. Of primary interest is the fusional innervation, 
which, so to speak, takes up the slack left by the other two types of 
inneration. 

Fusional movements of the eyes include changes in the relative 
elevations of the lines of sight to bring both to a common plane of regard, 
but the present investigation is concerned with the lateral convergence 
and divergence fusional movements which occur when the lines of sight 
are kept in a common plane of regard. 

While fusional reflexes are generally thought of as operating at a 
subconscious level, there are changes in convergence associated with 
changes in attention which have to be considered in connection with 
fusional movements. If, for example, one holds a pencil in front of 
his eyes while fixating a point on the wall beyond the pencil, he is 
aware of two images of the pencil. If he now directs his attention to 


*This paper is excerpted and condensed from a dissertation, ‘A Photographic Investi- 
gation of Lateral Fusional Movements of the Eyes.’ submitted in 1951 to the Grad- 
uate School of The Ohio State University. At that time the author was a graduate 
student in the School of Optometry. Submitted on September 1. 1960, for publica- 
tion in the February, 1961. issue of the AMERICAN JOURNAL OF OPTOMETRY AND 
ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. 

+Optometrist. Ph.D., Dean and Professor of Optometry. Fellow, American Academy 
of Optometry. 
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the pencil by simply “‘looking at it,’’ the two eyes automatically con- 
verge on the pencil. Another way in which the role of attention becomes 
manifest is through its steadying effect upon binocular fixation. 

When small prisms base-in or base-out (producing image devia- 
tion of one-fourth to one-half degree or so) are suddenly placed before 
the eyes, the observer is not necessarily aware of diplopia. Presumably 
the fusional process adjusts the lines of sight to a new position. If 
prisms with larger deviations are suddenly introduced, momentary 
diplopia results before fusional movements adjust the lines of sight to 
new positions permitting single vision again. If still larger deviations 
are used, voluntary effort becomes a requisite to regaining single vision. 
Finally, if sufficiently large deviations are introduced, single vision can- 
not be regained by any amount of concentration or effort. 

In the experiments reported in this paper, the author obtained and 
analyzed photographic records of the motor response of the eyes to 
similar sudden changes in the stimulus to fusion designed to produce 
movements of convergence and divergence. These are called “jump 
vergence responses.”’ 

EYE MOVEMENTS DURING STEADY FIXATION 

It is well known that the eyes are continuously in a state of move- 
ment even during ‘‘steady”’ fixation (Adler and Fliegelman, 1934; Rat- 
liff and Riggs, 1950; and Riggs and Ratliff, 1950). The smallest of 
tremors occurring during steady fixation are reportedly of the order of 
15-20 seconds of arc, and are smaller than the sensitivity of the appara- 
tus used for the present investigation. The largest of these movements, 
however, are 5 minutes of arc or more, and since the combined effect of 
all may be as great as 10 minutes of arc, in some cases totalling 20-30 
minutes (Ratliff and Riggs, 1950), horizontal components should and 
do register on the records obtained in the present investigation. In con- 
trast to the smaller movements, Riggs and Ratliff (1951) reported that 
the relatively large drifts and jerky motions were generally closely 
synchronized and appeared to be coordinated in the achievement of 
convergence and lateral fixation on the target point. 

ORIGIN OF FUSIONAL MOVEMENTS 

It is generally accepted that a median unpaired group of cells, 
located in the oculomotor nucleus and known as Perlia’s nucleus, is the 
motor center for convergence movements, but there is some doubt as 
to the existence of a center subserving divergence. Duke-Elder (1938, 
p. 288) regards divergence as a relaxation of convergence, as also do 
Scobee and Green (1946). There is, however, some evidence for the 
existence of a separate divergence center (Bruce, 1935; Cogan, 1948, 
p. 91; Adler, 1950, p. 358). 
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Convergence movements develop later in life than other types of 
eye movements (Duke-Elder, 1949, pp. 3816-3820). They do not 
appear to be present at birth, but are well developed at the end of the 
first six months of life. At the end of the first year corrective fusion 
reflexes have developed, although they do not appear to become fully 
established until after the age of five years. 

The anatomical origin of motor impulses subserving fusional 
movements is not known. From the small amount of evidence avail- 
able it appears definite that impulses for fusional movements have to 
be mediated through the occipital lobes (Cogan, 1948, pp. 92-94). 
Pathological evidence indicates that the pathways from the cortex are 
by way of the anterior brachia and the superior coliculi rather than 
through the pons as is the case of conjugate lateral movements (Cogan, 
1948, p. 88: Duke-Elder, 1938, p. 288; Reese and Yaskin, 1941). 
PREVIOUS PHOTOGRAPHIC INVESTIGATIONS OF 
CONVERGENCE MOVEMENTS 

Numerous different objective methods, all falling into the general 
category of direct observations, mechanical recordings, photographic 
recordings, or electrical recordings, have been used in studying the 
movements of the eyes. Subjective methods making use of after-images 
and the blind spot also have been utilized. Many variations of each 
method have been used, according to facilities available at the time and 
the nature of the problem to be studied. A rather comprehensive review 
of all of these methods was made by Carmichael and Dearborn (1947, 
pp. 146-205), and a rather complete history of photographic methods 
may be found in Taylor (1937, pp. 47-105). Other reviews and 
detailed descriptions of specific methods are to be found elsewhere in the 
literature. 

Orschansky (1899) appears to have been the first to develop a 
photographic method of recording of eye movements, but did not pub- 
lish any results. Dodge & Cline (1901) were the first to develop a 
photographic method which did not require attachments to the eyes 
of the subjects. Using a falling plate camera ‘‘to photograph the move- 
ment of a sharply defined reflection from the eccentric surface of the 
cornea,’ Dodge (1903) studied the eye movements in the horizontal 
plane and classified them into five general types. Type V consisted of 
convergence and divergence movements, which were uniquely differen- 
tiated from other types of movements by their slowness. Whereas it 
took only 40 miliseconds to complete a fixational movement of 10 
degrees, it took 400 milliseconds to complete 10 degrees of convergence. 

Judd (1907) used a regular motion picture camera to study con- 
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vergence and divergence movements as the subject looked back and 
forth between two points. The slowness of convergence and divergence 
movements as compared to other eye movements was noted, and his 
records showed that convergence often was preceded by a conjugate 
movement of the eyes. According to Judd, the two eyes did not always 
move to points of convergence or divergence at the same rate nor always 
in similar paths. He attributed this lack of similarity to external muscu- 
lar causes and not to internal nervous adjustments. 

Allen (1953) photographically recorded accommodative conver 
gence responses as his subjects responded to various levels of accommo- 
dative stimuli. He found accommodative convergence movements which 
reached a maximum velocity of 175 centrads per second, and velocities 
of 100 centrads per second were not uncommon. 

APPARATUS AND METHOD 

A detailed description of the apparatus used in the experiments here 
reported may be found elsewhere (Stewart, 1960). It consisted of a 
projection system utilizing a cylindrical screen centered on the observer 
to furnish convergence stimuli, a photographic system to make ophthal- 
mographic film records of lateral movements of the eyes, and a film 
analyzer to determine convergence values from the ophthalmographic 
records. 

The observer sat on an adjustable stool in front of the camera. 
A forehead rest and a biting board were utilized. Filters, placed before 
the eyes to cover the observer's view of the screen, did not interfere 
with the photographic system. After approximate adjustment of the 
camera, final adjustment and focus of the corneal reflections were made 
using a 6.5x hand magnifier. The screen was dimly but uniformly 
illuminated. When the observer viewed the targets they appeared to 
be in a dark field and he was scarcely aware of the existence of the screen. 

Data of four different observers, all between 20 and 30 years of 
age at the time, are utilized in the present report. The clinical findings 
for RGB and LBZ indicated that for these experiments both may be 
considered emmetropic. Each exhibited a small exophoria at distance 
and 5 to 6 4 of exophoria at 40 cm. PHR did not wear glasses al- 
though his refractive correction was —0.75 D. Sph. for each eye. 
With this correction he exhibited a negligible esophoria at distance and 
also at 40 cm. DSS, the only female, customarily wore glasses to cor- 
rect for approximately 2.00 D. of myopia and a negligible myopic 
astigmatism. Her distance phoria was | A of exophoria and her phoria 
at 40 cm. through the refractive correction was 2 A of exophoria. 

Figures 11 and 12 can serve as samples of the final data transcribed 
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from the photographic records by the film analyzer. In these, as in 
other records included in this report, a movement of either the right eye 
(R) or the left eye (L) to the left is represented by a shift toward 
the top of the graph. A movement to the right is represented by a shift 
toward the bottom of the graph. An increase in convergence is repre- 
sented by an upward displacement of the convergence record (C), and 
divergence by a downward displacement. 

The film analyzer involves a hand controlled tracking operation 
which introduces a lack of smoothness in the transcribed records. 

TIME SCALE 

In order to establish a time scale, it was necessary to determine the 
velocity of the film past the slit in the camera. This was done by inter- 
rupting the light beam entering the camera with an episcotister operated 
by a synchronous motor. The resulting film record consisted of a 
series of dashes of known separation in time. By counting the number 
of dashes in a given length of film, the film speed was found to be ap- 
proximately 0.60 inches per second. The time scale for a given setting 
of the analyzer could be found by running through a known distance 
on the film and measuring the corresponding distance on the graph. 
Expansion or contraction of the film after developing may have resulted 
in some variation in the time scale from day to day but it is not be- 
lieved that this produced any serious errors. 

Unless otherwise specified, the horizontal scale divisions on the 
eye movement graphs presented in this paper are equal to one second 
of time. 

EYE MOVEMENT AND CONVERGENCE SCALE 

Because of the lag previously found to exist between convergence 
values computed from photographic records and the external stimulus 
to convergence (Stewart, 1950), it was decided to record fixations be- 
tween known distances across the screen and to use corresponding points 
on the resulting film records to establish a scale representing lateral 
changes in the directions of the lines of sight. For this purpose, the 
observer fixated first one and then the other of two crosshairs located 
2.0 degrees apart on the screen. When the observer thought he was 
maintaining good fixation, he pressed a switch which allowed the cur- 
rent to flow through the film-marking light inside the camera. This 
point is denoted in the corresponding data by a vertical line and the 
word ‘‘on.”’ A section of film for each of the two crosshairs was then 
separately run through the analyzer on the same time scale. The dis- 
tance between the two monocular records was used for subsequent runs 
to represent an eye movement of 2.0 degrees. 
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Rp 
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on off 
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Fig. 1 


located 2.0 degrees apart on the screen. Right eye fixating. 
RGB 
Ly 
on 


off 


off 


Lr 


off 


Calibration data for RGB, using separate monocular fixations of crosshairs 


Fig. 2. Calibration data for RGB using separate monocular fixations of crosshairs locat- 


ed 2.0 degrees apart on the screen. Left eye fixating. 
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Samples of such calibration records are shown in Figures | and 2. 

In Figure | the left eye was occluded. R,, represented the right 
eye fixation of the center of a crosshair and Ry represented the right eye 
fixation of the center of another crosshair located 2.0 degrees to the 
right of the first. The line between each pair of records is the time scale. 
Figure 2 is the same as Figure | except that in Figure 2 the right eye was 
occluded and the left eye fixated the two crosshairs. 

Figures 3 and 4 show movements of the left eye L, the right eye 
R, and the convergence record C. as the subject binocularly changed 
fixation from one crosshair to the other. In Figures such as 3 and 4 
the initial distance separating the individual traces L and R was deter- 
mined arbitrarily by the experimenter when the film was started through 
the analyzer. From the initial point onward, changes in the distance 
separating L and R correspond to changes in the convergence. Figures 
3 and 4 show that changing fixation from one crosshair to the other 
did not create artifacts on the convergence record. 

By obtaining an average value of the average distance between a 
series of records such as the four shown in Figures | and 2. the eye move- 
ment and convergence scales were established. Although the fluctuations 
due to unsteadiness in fixation are large relative to the distance between 
the two lines, it is believed that the scale which was established in this 


fashion is reasonably accurate. It is in good agreement with values ob- 
tained from similar records of fixations between crosshairs separated by 
3.8 degrees and 7.6 degrees. 


L 


Fig. 3. Binocular fixations of two crosshairs located 2.0 degrees apart on the screen 
Left to right. 
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Fig. 4. Binocular fixations of two crosshairs located 2.0 degrees apart on the screen. 
Right to left. 


The vertical scale divisions on the records submitted with this 
report represent one degree of eye movement, or one degree of con- 
vergence change, as the case may be. 

Blinks are indicated by blank spaces in the records which may or 
may not be filled in by dotted lines. 

RESULTS 
EYE MOVEMENTS DURING STEADY FIXATION 

In Figures 5 and 6 are the traces of records obtained as the sub- 
jects binocularly fixated the center of a crosshair the limbs of which 
were oriented obliquely to form an X. The wiggles, drifts, and jerks 
of the traces for the right and left eyes were found throughout the 
records studied in this investigation, and none of these movements 
appeared to be associated with any particular type of fixation object. 
Crosshairs, or large squares, circles and diamonds all yielded the same 
type of record. Presumably, all of these small movements have been 
described at one time or another by Dodge (1903), Judd (1907), and 
in greater detail by Adler and Fliegelman (1934), Lord and Wright 
(1948), Ratliff and Riggs (1950), and Riggs and Ratliff (1951). 

The convergence records obtained during binocular fixation of the 
crosshair indicate that considerable fluctuation in convergence commonly 
occurs without the subject’s awareness of diplopia. When the author 
found these fluctuations while using round spots subtending visual angles 
ranging from 20 minutes to one degree, it was assumed that this would 
not occur to any appreciable extent with fine targets such as a crosshair. 


64 


| 
RGB 
L 
R 
on 


JUMP VERGENCE RESPONSES—STEWART 


PRH 


Cc 


Fig. 5. A typical record for binocular fixation of a crosshair. 


For short intervals of time the eyes can maintain a relatively constant 
amount of convergence. But during a fixation lasting several seconds 
the fusion mechanism does not appear to hold convergence at a constant 
level within an interval of less than approximately one-fourth of a 
degree. It was not uncommon to find fluctuations as large as one degree, 
as, for example, in Figure 6. 

In Figure 6 the convergence increased as the subject concentrated 
on fixating the crosshair and relaxed after the end of the run, possibly 


| LBZ 
fon off 


Fig. 6. A typical record for binocular fixation of a crosshair. This record illustrates 
several types of convergence changes. 
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indicating the influence of attention on the convergence innervation. 
Although the subject was instructed to report any diplopia which oc- 
curred, none was reported. These data appear to be inconsistent with 
the experiments of Ogle (1950), but it must be remembered that stricter 
attention was required of Ogle’s subjects and the convergence measure- 
ments were of a different nature. Furthermore, it is not possible to 
evaluate the contaminating effects of head movements or of translatory 
movements of the eyes within the orbit. 

Figure 6 also illustrates three types of convergence changes which 
were found to occur in records obtained throughout the investigation: 
(1) From a to b the eyes seem to drift in a rather uncoordinated 
fashion. This type of movement occurred in either convergence or 
divergence. (2) From b toc, from c to d, and from d to e the con- 
vergence movements are coordinated and appear purposive in nature. 
(3) Ata, c, d, e and f, sudden changes in convergence associated with 
jerks or fixational movements produce abrupt shifts on the convergence 
graph. Although these rapid shifts in convergence appear always to 
result from the position of the right eye, this does not occur consistently 
in this fashion in other records for the same observer, nor in the records 
of other observers investigated. At c the peak in the convergence graph 


is the result of a jerk of the right eye: at d both eyes moved quickly to 
the right and back to the left but the right eye travelled farther to the 
left, producing a convergence shift; at e both eyes moved quickly to 
the right and back, the left eye stopping short of its original position and 
the right eye passing beyond. 


BOTH EYES RGB 


RIGHT EYE FIX 


LEFT EYE FIX 


Fig. 7. Convergence records only, for binocular and monocular fixation of a crosshair. 
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The same types of movements occurred with monocular fixations 
as were found in the case of binocular fixations, with possible exception 
of the movements described in (2) above. The similarity between con- 
vergence records for monocular and binocular fixations of the crosshair 
may be seen in Figure 7. These convergence records were taken from a 
series of “‘good”’ fixations. Similar to the bottom line only in Figures 
5 and 6. each line in Figure 7 represents convergence changes occurring 
during fixation of the crosshair. Each of the upper pair is taken from a 
binocular fixation record, and each trace in the two lower pairs is taken 
from a monocular fixation, as indicated. 

JUMP VERGENCE MOVEMENTS 

In the experiments to be described in this section. targets projected 
on the cylindrical screen were “jumped” to produce the same fusion stim- 
ulus which would result from suddenly introducing in front of the 
eyes (or removing) a pair of prisms base-in or base-out. For most 
experiments a diamond shaped target measuring 14.0 cm. horizontally 
was used. A rectangular target, measuring approximately 25 cm. ver- 
tically and 15 cm. horizontally, also was used. The rectangle enclosed a 
black cross which was formed by a 6 mm. wide vertical line and a 1.5 
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Fig. 8. Jump vergence responses. Superposition tc 1.2 degrees diverged to superpo 
sition 
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mm. high horizontal line. Details of the projection system are described 
fully in another paper (Stewart, 1960, Figure 3). The “jump” stimuli 
were initiated by means of a solenoid which operated a lever connected to 
two rotatable mirrors (M, and M,) in the projection system. When 
the fusion stimulus was jumped, the pair of targets was simultaneously 
displaced disjunctively, each target jumping an equal distance base-in 
or base-out. 

Figure 8 shows a series of convergence records which were made as 
the diamond target was jumped back and forth from superposition to 
1.2 degrees of divergence (0.6 degree displacement for each eye). Zero 
on the abscissa represents the point in time at which the targets were 
jumped, and the numbers indicate the sequence in which the runs were 
made. For runs 1, 3, 5 and 7 the targets were jumped from super- 
position to the diverged position and for 2, 4, 6 and 8 they were 
jumped from the diverged position to superposition. The convergence 
scale is not absolute. It indicates changes in convergence which occurred 
after the starting point. Runs | to 8 are continuous, and the record has 
simply been cut at the beginning of each jump. 

If one follows the continuous record of Figure 8 from beginning 
to end, it appears that the eyes tended to assume a somewhat diverged 
position when the stimuli were at the zero position. Consequently, 
little or no movement was necessary to ‘fuse’ the targets when they 
first were jumped to the diverged position. Following the divergence 
jump of the targets, however, the eyes usually drifted outward. Run | 
in Figure 8 shows only a slight drift outward after the targets were 
diverged. When they were jumped back to zero in run 2 the eyes 
responded somewhat sluggishly, taking a full second and two discrete 
responses to complete a movement approximately equal to the change 
in stimulus. The eyes then began to drift back out and the next jump, 
run 3, simply resulted in a continuation of this drift. In run 4 the eyes 
responded with a more rapid movement, but again made two discrete 
responses and consumed a full second of time in converging for the 
targets. In run 4 convergence was maintained fairly well, although the 
response in run 5 consisted of another drift which on the original record 
continues out to a position equal to the beginning of run 4. In run 6, 
the eyes responded the full amount with a single convergence movement 
and maintained their new position until the blink, after which they 
only partially recovered. The convergence movement at the beginning 
of run 6 covered about 1.2 degrees from trough to peak in approxi- 
mately 0.290 seconds, an average velocity of 4.14 degrees per second. 
In run 7 the response was similar to the other divergence runs, drifting 
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Fig. 9. Jump vergence responses. Superposition to 2.3 degrees diverged to superpo 
sition. 


back and forth so that smaller movement was required for run 8 than 
for run 6. The maximum velocity of the convergence movement in 
run 8 was about 7 degrees per second. 

Figure 9 shows a series of runs similar to those in Figure 8, but 
the targets were jumped between superposition and 2.3 degrees of 
divergence. The responses are similar in many respects to Figure 8; 
however, the divergence response is more definite even though conver- 
gence does not appear always to respond to the full 2.3 degrees. Maxi- 
mum velocity of the convergence movements was about the same as 
before, and that of the divergence movement in run 5 was about 4.5 
degrees per second. 

In Figure 10 the targets were jumped between superposition and 
4.6 degrees of divergence. Convergence responded through a total 
range of approximately 3.25 degrees, and the subject was unable to 
fuse the targets in the diverged position. Maximum velocity of the 
convergence movements was 10 or 11 degrees per second and the average 
velocity from trough to peak was about 6 degrees per second. The slope 
of the large divergence movement in run 3 indicates a maximum velocity 
of 3.25 degrees per second. 
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Fig. 10. Jump vergence responses. Superposition to 4.6 degrees diverged to superpo 
sition 

In Figures 8, 9 and 10 reaction time for convergence movements 
is just under 200 milliseconds. For divergence the beginning of the 
movement frequently is difficult to locate, but reaction time appears to 
be slightly less than for convergence movements. 

Figures 11 and 12 were made from runs | and 2 of Figure 10. 
These are included to demonstrate the relationship between the fixa- 
tional movements and the abrupt shifts in the convergence records. 
These sudden shifts in convergence occurred rather consistently in all 
of the data obtained for LBZ. and frequently, though not as consistently, 
for the other subjects. The shifts rarely, if ever, occurred in the direc- 
tion of divergence. While the shifts appeared at times to be in the 
interest of maintaining fusion, as certainly is so in Figure 12, they 
appeared at other times to be a definite hindrance, as in Figure 11 where 
it should be noted that the subject was unable to diverge far enough to 
obtain single vision. This type of convergence, whatever it may be, 
is unique in that (1) its velocity is very high for convergence move- 
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Fig. 11. Run 1 of Figure 10. Individual traces for the right and left eyes show the 
association of fixational movements with convergence shifts 


ments of comparable magnitude, (2) it occurs only in one direction, 
(3) in the records studied it seldom produced changes in convergence 


exceeding 20 minutes of rotation and (4) it does not appear to be a 


LBZ 


Fig. 12. Run 2 of Figure 10. Individual traces for the right and left eyes show the 
association of fixational movements with convergence shifts. 
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direct response to fusion stimuli since it occurred in the absence of a 
stimulus to fusion as, for example, when one eye was occluded. The 
magnitude of the convergence shifts does not seem to be correlated with 
the magnitude of the fixational movement with which it is associated, 
although fixational movements greater than 2 degrees were seldom to be 
found in these data. There is a marked similarity between the conver- 
gence shifts associated with fixational movements and the convergence 
shifts associated with the “‘flicks’’ found on fixation records such as the 
ones in Figure 6. Whether or not they have the same neurological 
basis is not known. 

As well as could be determined, the velocity of the fast component 
of the convergence shifts was at least 9 or 10 degrees per second, possibly 
much faster. The velocity of the divergence component of the shifts 
varied to a maximum of about three degrees per second. 

Figure 13 is a continuous convergence record obtained as the rec- 
tangular targets were jumped back and forth from 3.15 degrees of con- 
vergence to 3.10 degrees of divergence. The time interval between jumps 
was decreased until the subject no longer was able to follow the targets. 
This response record clearly shows several characteristics which the 
author earlier found for jump vergence stimuli (Stewart, 1950). The 
divergence jump of the stimulus was followed by a rapid divergence 
movement, after which divergence tapered off into a gradual drift of the 
eyes outward. Following the convergence jump of the stimulus, the eyes 
rapidly converged to a maximum value, after which they gradually 
drifted back in the direction of the phoria position. 

Shifts in the convergence record occurred in association with fixa- 
tional movements in a similar fashion as for LBZ; however, they oc- 
curred less consistently and to a lesser degree than for LBZ, appearing 
less frequently in the converged position of the eyes. Regarding this, it 
may be significant that fixational movements were not as large as those 


Fig. 13. Continuous record of jump vergence responses. 3.15 degrees convergence to 
3.10 degrees divergence to 3.15 degrees convergenre. 
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in Figures 11 and 12, and they were smaller when the eyes were con- 
verged than when the eyes were diverged. It is possible that the same 
innervation was constantly present, but that it did not always make 
its presence known by producing discrete shifts. For instance, if the 
frequency of the shifts were increased or their amplitude decreased, they 
would tend to disappear from the convergence records. Because of the as- 
sociation of these shifts with fixations and flicks, however, this possibility 
is not likely. 

Beginning with run 14 the subject no longer could follow the 
stimulus, although there was a partial response at 14, 15, and perhaps 
at 16. From there on, either the targets furnished no stimulus to fusion 
and the eyes drifted out, or else the subject responded only to the diver- 
gence stimulus. 

In Figures 14 and 15 the time scale has been stretched out and the 
large convergence and divergence movements in Figure 13 have been 
grouped together so that they may be studied more carefully. Each run 
is identified by the same number in both figures. 

Using the slopes of the large movements, the average maximal 
velocity of the four convergence movements was 7.25 degrees per second, 
and of the four divergence movements it was 6.30 degrees per second. 
The difference in velocities may simply reflect the size of the movements, 
since the convergence movements were larger than the divergence move- 
ments. However, the general appearance of the convergence records 
gives one the impression that the velocity of divergence movements is 
slightly less than that for convergence movements. 

Reaction times appeared to be approximately 190 milliseconds for 
convergence and rather indeterminate for divergence. Runs 5 and 7 
indicate rather definitely, however, that divergence movements have a 
shorter reaction time than convergence movements. 


4 4 
¥ 


Fig. 14. Divergence responses from Figure 13. Vertical lines across convergence record 
indicate shifts associated with conjugate movements. 
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Fig. 15. Convergence responses from Figure 14. Vertical lines across convergence 
record indicate shifts associated with conjugate movements. 


The occurrence of fast conjugate movements, most of which were 
less than a degree, is indicated in Figures 14 and 15 by small vertical 
lines across the convergence record. The shifts which are not accom- 
panied by conjugate movements resulted from flicks. Of special interest 
is the manner in which the shifts associated with conjugate movements 
and flicks tend to slow divergence movements and to accelerate con- 
vergence movements, giving the impression that the large movements 
are composed of a series of smaller movements. Whether this is so or 
whether one is merely superimposed upon the other, is not evident from 
these data. It seems more likely, however, that the shifts are simply 
superimposed upon the larger movements. 

REMOVAL OF STIMULUS TO FUSION 

The convergence records shown in Figure 16 were begun with the 
targets in a converged position. As the subject continued to look at 
the targets. the one seen by the left eye was suddenly eliminated, leav- 
ing no stimulus to fusion. The three sample convergence records of 
Figure 16 have been superimposed at the point at which the fusion 
stimulus was removed. For each of the three different amounts of con- 
vergence indicated (3.4, 5.8 and 7.6 degrees, respectively) it took 
approximately two seconds of time to reach what is assumed to be the 
phoria position. Using the average slope of the divergence movement, 
the eyes diverged at the rate of about-1.75 degrees per second from the 
3.4 degree position. 4.0 degrees per second from the 5.8 degree position, 
and 6.0 degrees per second from the 7.6 degree position. 

An attempt was made to perform the same experiment with diver- 
gence rather than convergence in play. But when the targets were di- 
verged to the limit of fusion, the drift in the direction of the phoria was 
only about one degree. Clinically, the distance phoria of DSS was | A of 
exophoria. The straight-forward position of the eyes would be equiva- 
lent to approximately 2.5 degrees of divergence at the screen and, since 
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Fig. 16. Convergence record showing drift to phoria position after removal of stimu 
lus to fusion at 3.4. 5.8. and 7.6 degrees of convergence. 


DSS was myopic with a far point of about 50 cm., the phoria position 
on the screen with accommodation fully relaxed would be near 3.0 
degrees of divergence. One would not therefore expect a drift after 
occluding one eye with divergence stimuli of less than 3.0 degrees. In 
order to reach a divergence of 5.6 degrees, which was near the limit for 
DSS, it was necessary to move the targets out slowly. Once fusion was 
broken, reversion to fusion was impossible without again moving the 
targets out slowly. The drift occurring after the stimulus to fusion was 
removed was one degree or less which would indicate that, in the process 
of reaching 5.6 degrees of divergence, some additional tonic convergence 
was relaxed. Another factor to be reckoned with in the results obtained 
is the amount of lag allowable for fixation disparity. 

A drift from 3.0 degrees of divergence stimulus is shown in Figure 
17A and the return to fusion in Figure 17B. A record for 5.6 degrees 
of divergence is shown in Figure 18. As stated in the discussion above, 
the drift after removal of the fusion stimulus at the limit of divergence 
in Figure 18 was about the same as for the 3.0 degree divergence stimulus 
in Figure 17A. When the stimulus was returned, fusion could not be 
re-established and the eyes attained no further divergence. The fixations 
to the right after the left eye was occluded and the fixations to the left 
after removal of the occluder might indicate that the eyes were symetri- 
cally diverged at the beginning of Figure 18. If the eyes were not com- 
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Fig. 17A. Convergence record C and individual traces L and R after removal of stimu- 
lus to fusion at 3.0 degrees of divergence 


pletely diverged for the targets, a fixation to the right would be expected 
when the left eye was occluded. When the occluder was removed the 
eyes made a larger excursion to the left in order to fixate the left eye's 
target. If the eyes had now turned back to the right a degree or so 
they would have been in their original position at the beginning of 
Figure 18, but neither eye would be pointing directly at the target. 
DIVERGENCE LIMIT 

When the eyes are diverged to their limit, accommodation is fully 
relaxed and accommodative convergence no longer can be used in the 
interest of single vision. If the targets are diverged slightly beyond the 
limit of single vision, one would assume divergence movements resulting 
from an effort to obtain fusion to be purely fusional in nature. 

To obtain the convergence records of Figure 19, the targets were 
gradually diverged and then left stationary at a position such that the 
observer could maintain fusion only part of the time. When they were 


Fig. 17B. Convergence record C and individual traces L and R during return to fusion 
from phoria to 3.0 degrees of divergence. 
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Fig. 18. Convergence record C and individual traces L and R after left eye was oc- 
cluded at 5.6 degrees of divergence. Right half shows response when original fusion 
stimulus was returned by removing occluder. 


double, he pressed a microswitch which operated the film-marking light: 
when single vision was obtained he released the switch. Each line in 
Figure 19 is a separate convergence record. Records a and b each show 
convergence changes during and after transition from double to single 
vision; records c and d each show convergence changes during and 
after transition from single to double vision. 

From an inspection of these and other similar records it does not 
seem possible that changes in convergence can account for the transition 
from single to double or double to single vision. The possibility exists, 
however, that the targets appeared single when fixating near the center 
and double when fixating near the borders. But, while the film record 


DOUBLE SINGLE LBZ 


Fig. 19. Extreme limit of divergence. Convergence records a and b are convergence 
changes during transition from double to single vision; c and d are convergence 
changes during transition from single to double vision. 
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for Figure 19 contained numerous fixations one-half to 2 degrees in 
magnitude and covering a total range of 3 or 4 degrees, there did not 
appear to be any consistent relationship between the direction of gaze 
and the reports of single and double. Another subject attempted to 
fixate the edge of the target; yet, one is equally unable to account for 
his reports of double and single vision on the basis of the convergence 
records. 

The shifts on the convergence graphs were again associated with 
fixational movements, in the manner illustrated earlier in Figures 11 
and 12. In Figure 19 the divergence component of the shifts could 
be regarded as a fusional movement. It should be remembered, however, 
that just the opposite appeared to be the case in Figure 12. The velocities 
and other characteristics of the convergence shifts appear comparable to 
those found elsewhere in this investigation. 

DISCUSSION 


MOVEMENTS OF THE EYES DURING STEADY FIXATION 

For short periods of time it appears possible to hold the eyes in 
relatively fixed positions while attempting to maintain steady fixation 
on a small object such as a crosshair. As discussed previously, however, 
small tremors and jerks are constantly present in each eye. According 
to a study by Ratliff and Riggs (1950), during the steadiest of fixations 


total movement due to the combined effects of these small motions over 
a period of three or four seconds was usually less than 10 minutes of 
arc. The validity of this statement is generally borne out in the data 
collected in the present investigation, but fixations of such precision 
would seem to be the exception rather than the rule. Fixation within 
this degree of precision was maintained only in the most favorable cir- 
cumstances and generally for periods of time of the order of one second 
or less. During fixations lasting several seconds, excursions of the eyes 
in excess of 10 minutes of arc usually are to be found. These data indi- 
cate that the range. of 20-30 minutes of angular rotation found by 
Ratliff and Riggs ‘‘in some cases’’ perhaps is the normal case, and the 
range of 10 minutes of arc the more or less optimum in precision occur- 
ring under favorable circumstances with a high degree of concentration. 
Needless to say, one is completely unaware of the occurrance of any of 
these movements; so far as he is concerned, his eyes are completely 
stationary. 

The largest of these small excursions occurring during steady fixa- 
tion are capable of producing significant changes in convergence when 
they are not tightly yoked. Two distinctly different types of small 
excursions should be noted and discussed. 
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(1) Flicks. Throughout traces representing movements of an 
individual eye, whether in monocular recordings such as Figure | or in 
binocular recordings, small ‘flicks’ similar to those noted in Figure 6 
at a, c, d and e are to be found. These movements presumably are the 
ones described by Lord and Wright (1948) as rapid “‘flicks’’ of 0.02 
to 0.03 second duration. which were 3 to 14 minutes of arc in magni- 
tude, and which occurred at an average frequency of 1.5 to 2 movements 
per second. Lord and Wright noted that at the end of a flick the eye 
sometimes assumed a new direction a few minutes from its original 
position. Records obtained in the present investigation are in general 
agreement with this. The flicks sometimes consisted of a back and 
forth movement returning, overshooting or undershooting the starting 
position. Occasionally a flick displaced the eye in one direction only. 
Flicks were usually somewhat coordinated between the two eyes, al- 
though they also occurred independently in one eye as. for example, at 
c in Figure 6. Frequently the two eyes were displaced unequal amounts 
at the end of the flick, resulting in small changes in convergence. It 
is perhaps significant that the changes in convergence resulting from 
this type of movement always produced increased convergence, rarely if 
ever producing a divergence of the eyes. 

The neurological origin of these movements is not known but, 
because of their simultaneous occurrence in the two eyes. impulses would 
have to originate at least as far up as the oculomotor center of the mid- 
brain. Nor is the functional significance of these movements apparent. 
Resulting changes in convergence at times tended to aid in maintaining 
fusion, but flicks also occurred in the absence of fusional stimuli and at 
times when they tended to hinder rather than aid the fusion mechanism. 

If flicks have a functional relationship to maintaining fixation, it 
is not apparent from the records obtained. At times they appeared to 
correct for drifts found on the records, but attaching this functional 
significance to them does not seem justifiable in view of the fact that 
the eye often returned to the same position at the end of the flick. Also, 
a flick displacing the eye in one direction was sometimes followed by 
another flick displacing it in the opposite direction. 

Flicks and other small movements have received considerable atten- 
tion in regard to their relationship to visual acuity (Adler and Fliegel- 
man, 1934; and others). Since this problem is beyond the scope of 
the present study, this mention of it will suffice. 

(2) Drifts. For lack of a more descriptive general term, the 
second type of small excursion is referred to as a ‘‘drift.’’ These move- 
ments were much slower than flicks. They occurred in a coordinated 
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fashion, sometimes yoked (see Figure 4, 1.5 seconds to 1.1 seconds be- 
fore ‘‘on’’) and frequently disjunctive (see Figure 6 between c and d), 
but they also occurred in an apparently uncoordinated manner in one 
eye only (see Figure 6 following e). It was upon these drifts that the 
smallest tremors found in the author's records were superimposed, and 
presumably these are the same motions described from monocular records 
as ‘‘slow drifts’ by Ratliff and Riggs (1950). 

Lord and Wright (1948) attributed most of the movement occur- 
ring between flicks to movement of the head. While this is a possibility 
which cannot be excluded from the present study, it is assumed that 
use of a biting board and head rest plus cooperation of the subjects 
reduced the effect of head movements to a minimum. Sample records 
of head movements published by Ratliff and Riggs (1950) showed 
displacements on the film equivalent to 4-5 minutes of arc, or less. If this 
is a fair sample, head movements would not account for a very great 
part of the results found consistently throughout the present data. 

Another possible source of the drifts is translatory movements of 
the eyes within the orbit. 

Whether a relationship exists between the drifts and the flicks is 
not obvious, although they frequently occurred in such a fashion that 
one type might be a corrective response for the other. 

If, as has been suggested by Verhoeff (1935), Walls (1948), and 
Fry and Bartley (1950), one never sees simultaneously with both eyes 
but normally alternates from one to the other, the shift from one eye 
to the other might possibly be reflected somewhere in the pattern of 
eye movements found in these fixation records. For example, the fre- 
quency of the flicks often was comparable to binocular rivalry rates. 
This interesting possibility is contra-indicated, however, by the fact 
that the movements occurred in the absence of a fusional stimulus. 
FIXATION DISPARITY 

During single binocular vision there exists, because of Panum’s 
areas, a certain range in any direction through which the eyes can deviate 
from perfect convergence on an object without awareness of diplopia. 
During single binocular vision the difference between the convergence 
stimulus and the actual convergence of the eyes is called fixation disparity. 
Ogle and others (Ogle, 1950: Ogle and Prangen, 1950; Ogle, Mussey 
and Prangen, 1949) have studied fixation disparity in some detail. 
They made numerous subjective measurements using a target consisting 
of Snellen letters arranged around a blacked out square. The total field 
subtended 20 degrees, and the square 1.5 degrees at the eye. In their 
experiments, the farther the eyes were forced to deviate from the phoria { 
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position in order to maintain fusion, the greater the amount of fixation 
disparity measured. For small amounts of convergence beyond the 
phoria position, fixation disparity was found to exist to the extent of 
several minutes of arc. Diplopia usually resulted when fixation disparity 
reached a value of 10-15 minutes, although for at least one subject it 
went beyond 25 minutes. 

In contrast to Ogle’s measurements, data obtained by the author 
in this and in a previous investigation (Stewart, 1950) indicate that 
fixation disparities of considerably greater magnitude can and do occur. 
Although the targets used by the author were different from the ones 
used by Ogle, the phenomenon was present in records obtained with 
each of several different targets. On the other hand, the measurements 
of Ogle might represent the minimum amount of fixation disparity 
that can occur under certain stimulus conditions, while the author's 
data might tend to indicate the maximum degree of fixation disparity 
possible under different stimulus conditions. It 1s possible that the 
larger values of fixation disparity, found by Ogle when his subjects 
were forced to use large amounts of convergence or divergence to main- 
tain fusion, could occur with lesser amounts of convergence or diver- 
gence in play. While one is likely to find larger amounts of fixation 
disparity when the demand on the fusion mechanism is great, this does 
not preclude its occurrence under less demanding circumstances. That 
such is the case appears to be supported by the data obtained in the 
experiments here reported. 

Using the crosshair for binocular fixation it was found on the 
““best’’ records, made during a high degree of concentration on the part 
of the subject, that the convergence in play fluctuated through a range of 
15 minutes or more. Other records taken during binocular fixation of 
the crosshair showed fluctuations greater than a degree, without any 
awareness of diplopia. While records such as that shown in Figure 6 
might illustrate an effect of attention on the fusion mechanism, why 
was not the observer aware of diplopia at some time during the run? 
Without diplopia, why did not a change in the perceived distance or 
direction of the crosshair occur? The answers to these questions are 
not to be found in the data, and further experimentation is needed to 
determine whether the variations of fixation disparity registered in the 
photographic experiments are present during subjective measurements 
of fixation disparity. 

JUMP VERGENCE RESPONSES 

In an earlier investigation of lateral fusional movements by the 

author (Stewart, 1950), a similar type of photographic record was 
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obtained for the response of the eyes to jump vergence stimuli. On a 
large white screen located 3 meters in front of the eyes, the subjects 
fixated a small round spot subtending approximately 20 minutes of arc. 
By means of a shutter system the small spot was replaced by two larger 
round spots each subtending 1.0 degree. The larger spots were polarized 
so that one was seen by each eye, and their separation on the screen could 
be varied to provide various amounts of jump vergence stimuli. Figure 
20 shows a series of typical convergence records obtained in those experi- 
ments as the stimuli were jumped from zero to various amounts base-in 
and base-out. (Note that in Figure 20 divergence is toward the top, 
and convergence toward the bottom.) One scale division along the 
ordinate represents change in convergence of approximately one prism 
diopter, and one scale division along the abscissa represents one second 
of time. The origin of the coordinate system is the time at which the 
fusion stimuli were jumped and the amount of convergence in play at 
that moment. The numbers on the response curves indicate the magni- 
tude of the stimulus in prism diopters. 

For jump vergence stimuli, the average reaction time for fusional 
movements was 0.16 seconds (Stewart, 1950), somewhat less than 
reaction times reported for accommodative convergence and fixational 
movements. It also was found, when small changes in fusional stimuli 
suddenly were presented to the eyes, that there often was a perceived 
moving together of the targets which was not accompanied by an im- 
mediate or well defined movement of the eyes. This was more fre- 
quently the case for divergence than for convergence. When fusion 
stimuli requiring larger movements of the eyes were presented in the 
base-out direction, there was a tendency for the maximum convergence 
to be reached rapidly and to be followed by a drift back toward the 
phoria position. In the base-in direction, there was a tendency for the 
maximum divergence to be approached gradually, although there usually 
was a rapid movement at the beginning. 

Reaction times found in subsequent experiments here reported 
appear to be in better agreement with reaction times reported for accom- 
modative convergence and fixational movements. It is difficult to note 
with certainty the absolute beginning of most fusional movements. 
Taken literally from the convergence graphs it may appear to be as 
early as 100 milliseconds and in some cases as late as 250 milliseconds, 
but the ever present shifts and drifts found throughout the convergence 
graphs obscure the true reaction time. Using only the larger stimuli for 
which there is a definite jump vergence response, it can be said that 
reaction time for fusional movements is approximately the same as 
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Fig. 20. Typical jump vergence responses obtained by the author in an earlier inves- 
tigation. 


for accommodative convergence and fixational movements, that is 180- 
190 milliseconds. The value of 160 milliseconds reported in the earlier 
study was averaged in a manner susceptible to bias from random con- 
vergence shifts and drifts. Thus, reaction time for jump vergence 
responses appears within a range similar to that for other eye movements 
mediated via the cerebral cortex. It should be remembered, however, 
that most of the fusion stimuli used for jump vergence responses were 
separated far enough to give the observer definite conscious diplopia. 
The possibility of a shorter reaction time for stimuli producing dispar- 
ities too small to cause conscious diplopia is not ruled out, although the 
records indicate a much more sluggish response to such stimuli and one 
might speculate that reaction time is correspondingly sluggish. 

Some of the convergence records for jump vergence stimuli sug- 
gested the possibility that reaction time for divergence might be less than 
reaction time for convergence. 

One of the distinguishing characteristics of a fusional movement is 
its velocity. The average velocity of a fixational movement of a few 
degrees exceeds 150 degrees per second (Dodge and Cline, 1901), and 
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Allen (1953) found velocities exceeding 50 degrees per second for 
accommodative convergence. But the combined motion of a fusional 
movement such as the one occurring at the beginning of Figure 12 attains 
a maximum velocity of about 10 degrees of convergence per second. 
Since the muscles producing convergence are capable of contracting at 
a much faster rate to produce fixational movements, the slowness of 
contraction for convergence movements is due to the innervation reach- 
ing the muscles and not to the muscles themselves. 

A detailed description of jump vergence responses has been pre- 
sented in a preceding section. It has been seen that the divergence 
stimulus typically is followed by a relatively rapid divergence move- 
ment which tapers off into a gradual drift of the eyes outward; the 
convergence stimulus typically is followed by a movement which brings 
the eyes rapidly to a convergence maximum, after which there is a 
drift toward the phoria position. In both cases, the convergence record 
continues with rapid shifts and slow drifts occurring. The shifts are 
invariably associated with fixational movements or flicks. Do either 
the shifts or drifts represent a further fusional response which main- 
tains convergence in its new position? Various records may be found 
in which sometimes the shift, sometimes the drift, appears to be pur- 
posive. The shifts may also be found superimposed upon larger con- 
vergence movements, in which case they tend to accelerate convergence 
but to slow divergence. 

The velocity of the convergence shifts is high enough to be sug- 
gestive of accommodative convergence. However, slow accommodative 
changes induced by ‘“‘awareness to distance’ experiments (Stewart, 
1951) result in slow changes in convergence. Since small changes in 
accommodation occurring during steady fixation are likely to be com- 
parably slow, it is improbable that the shifts are associated with accom- 
modation and therefore they probably are not accommodative conver- 
gence. 

Although the exact nature of the flicks with which the shifts 
are associated is not known, they have the general appearance of fixational 
movements. The shifts are also found in association with conjugate 
movements which are unquestionably fixational movements.. Since con- 
vergence shifts occur at the base-in limit, as well as during monocular 
fixation, they cannot be purposive in relation to the fusion process. If 
flicks are fixational in nature, then the shifts may be considered to be 
fixational artefacts which often aid but sometimes hinder the fusion 
process. 

It might be that some of the drifts following convergence shifts 
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are corrective fusional movements, but drifts also occur at times when 
they appear detrimental to fusion. The possibility also exists that the 
back and forth play between shifts and drifts is a manifestation of the 
innervation which maintains the tonicity state of the extra-ocular 
muscles. Neither seems to be a direct response to jump vergence stimulli. 

It was hoped that a “‘pure’’ fusional response could be obtained at 
or near to the limit of divergence, where the possible usefulness of accom- 
modative convergence is eliminated. In such records, however, one is 
not able to identify any movement or characteristic which can be 
attributed to ‘pure’ fusional innervation. 

A final noteworthy characteristic of the response to jump vergence 
stimuli is that the fusion mechanism always responded in the correct 
direction. No record was found in which the initial convergence response 
was in a direction opposite to the stimulus. 
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SOME NOTES ON CONTACT LENSES WITH MENTION OF 
CORNEAL EPITHITHELIUM TURN-OVER* 


Joe B. Goldberg? 
Conforma Laboratories 
Norfolk, Virginia 


It is important to consider what. if any. harm can come to the 
cornea when contact lenses are worn for long periods of time. This 
question is of great significance to optometrists as well as patients. The 
contact lens is worn over the living, structural, functional cornea. The 
cornea is an avascular window of the eye. It is the first transparent 
refracting surface through which reflected light must pass to permit 
one to have an appreciation of the image received on the retina. Any 
interference to the quality of this refracting surface will interfere with 
the clarity of vision. 

The highly myopic, hypermetropic or astigmatic person wears 
spectacles to restore defective visual acuity. These refractive errors be- 
come manifest early in life. Neither the parent nor the child looks for- 
ward to the wearing of spectacles by the child. The subject of contact 
lenses and their wearing becomes increasingly more appealing because 
of the function which is served. 

One of the most difficult tasks for the optometrist is to prescribe 
the first pair of spectacles for the visually defective child. The signifi- 
cance is profound. If corrective spectacles are prescribed, it means that 
the child will have to wear these throughout his formulative years into 
young adulthood to correct the defective vision which exists. The physi- 
cal adaptations and emotional responses to this should not be dismissed 
lightly. The child with thick, heavy lenses has attention invited to 
the prosthetic device. The nearsighted child may possibly withdraw 
further because of the emotional response to the physical limitations im- 
posed upon his development and association with his playmates. The 
wonderful world of seeing, without spectacles, acquires added signifi- 
cance when it is realized that contact lenses furnish the facility to pro- 
vide for a correction of defective vision without having to wear unsight- 
ly corrective spectacle lenses. 

It is the opinion of the writer that nearly everyone with defective 
vision would like to be able to see clearly without having to wear con- 


*Submitted on December 28. 1960. for publication in the February. 1961. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

+Optometrist. 
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ventional spectacles. It is only because of the cost and the fear associated 
from early parental instruction against placing a foreign body on the 
cornea that currently limits many of the spectacle wearing public from 
turning to contact lenses. 

Despite the dedication of those optometrists primarily associated 
with contact lens practice, the contact lens field has been maligned and 
mistreated. The careless, foolish and thoughtless exploitation of the 
device has diverted attention from the heritage of corneal contact lenses. 

Not everyone is going to be able to wear contact lenses successfully. 
This fact should be recognized. Agatson, Barnert and Feldstein,’ report 
that corneal contact lenses can be worn with satisfaction in over eighty 
per cent of patients. Drawing further from their report, plus a record of 
optometric procedure for contact lens practice from the writer's files, 
we can examine, objectively, the advantages, indications and contra- 
indications for corneal contact lens application. 

I. ADVANTAGES 

1. Cosmetic. The high hyperope and the high myope certainly 
do not relish wearing ophthalmic spectacle lenses which either magnify 
or minify the normal appearance of the eyes. Neither does the parent 
of the visually defective child look forward to this. 

Corneal contact lenses have a definite cosmetic appeal. Not only 
do they provide for a more normal appearance of the eyes when worn 
to correct the high errors of refraction, they are of cosmetic advantage 
when used by patients with accommodative squint. Here the “‘crossed 
eye’ becomes straightened to the same degree when wearing contact 
lenses as when the patient wears conventional spectacle lenses. If such 
a patient can have a reduction in the degree of the squint wearing con- 
tact lenses, he is satisfied. 

2. Psychological The high myope or hyperope who has worn 
conventional spectacle lenses may realize a feeling of psychological 
release when contact lenses are used. Long harboring a personality trait 
of self-imposed inhibition associated with myopic withdrawal, there is 
a sudden surge into the world of action which lays waiting for his very 
physical being. Many parents shudder at the thought of their child 
wearing conventional spectacles. More parents are having their children 
start to wear corneal contact lenses rather than having their children 
wear conventional spectacles. These parents realize the advantages 
associated with development which the child can realize for full physical 
Participation with his playmates by wearing contact lenses. The parent 
realizes the forced physical inhibition which the wearing of conventional 
spectacles provide 
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3. Contact Lenses In Visual Rehabilitation. The wearing of 
contact lenses by the post-operative cataract patient gives an increased 
peripheral field of vision. This permits him to pursue his occupation and 
general living habits which otherwise are affected by the reduced field of 
peripheral vision caused by the wearing of conventional spectacle lenses. 

Contact lenses provide for visual acuity where otherwise not pos- 
sible in patients with irregular astigmatism, keratoconus and refractive 
errors associated with nystagmus. A person with refractive error asso- 
ciated with nystagmus will frequently report better visual perception 
when wearing contact lenses compared to the visual acuity he experi- 
ences when wearing conventional spectacles. It is not always possible 
to obtain a better recording of the visual acuity for this type of patient 
when he wears contact lenses. The better centering of the contact lenses 
for all positions provides for a better interpretation of vision. 

Contact lenses, when worn for correction of keratoconus, will 
reduce the degree of the cone and can provide for a more spherical and 
regularly curved cornea. Corneal contact lenses serve as a definite specific 
for the correction of vision in keratoconus. This is usually not attain- 
able with conventional spectacles. 

Contact lenses act as an aid for vision after corneal transplants. 

Contact lenses provide for a reduction of aneisikonia in uniocular 
aphakia. Induced heterophorias and resultant discomfort in patients 
with anisometropia and aneiseikonia are either reduced or eliminated 
by contact lens wearing. 

Contact lenses provide an advantage in eye safety. Case histories 
show that the wearing of contact lenses has prevented accidental injuries 
and loss of vision. 

4. Therapeutic Significance of Contact Lenses. Contact lenses 
having opaque peripheral zones can be used to eliminate the glare factor 
in patients with aniridia and albinism. Scleral fluidless lenses can be 
used for scarred corneas and phthisis bulbi to restore the normal appear- 
ance of the eye. Corneal contact lenses may reduce the degree of the cone 
in keratoconus. 

5. Contact Lenses Serve to Help Vocational and Avocational 
Activities. Contact lenses can be worn for participation in athletics, 
by professional entertainers, and in many types of underwater swim- 
ming functions. They are also of value to airline and military pilots. 
II. CONTRAINDICATIONS FOR USE OF CONTACT LENSES 

Any active pathological condition of the cornea. (a) Infections 
of the lids, conjunctiva or cornea. (b) Excessive epiphora. (c) De- 
generations of the cornea, such as dystrophy and band keratitis. (d) 


‘ 
Ome 
4 
89 
: 


CORNEAL EPITHITHELIUM TURN-OVER—GOLDBERG 


Lid pathology such as trichiasis and entropion. (e) Corneal insensi- 
tivity such as neuroparalytic keratitis and trigeminal nerve resection. 
(tf) Excessive dryness of the eyes such as Sjogren's syndrome and 
Vitamin A deficiencies. (g) Allergies of the lids, conjunctiva or cornea. 
(h) Pterygium and local neoplasms. 

It has been established through clinical procedure that contact 
lenses can be worn satisfactorily. The subject of concern is one of ques- 
tioning just what can possibly happen to the cornea following periods 
of prolonged contact lens wearing. 

It is recognized that local interference with the cornea and its 
physiological functioning can be caused by contact lens wearing during 
the period of clinical procedure required to determine the proper physical 
balance between contact lens values and corneal values. The incidence 
of corneal surface epithelial disturbance should be noted and recognized. 
However, this can be controlled, and very rarely has resulted in perma- 
nent damage to the cornea. 

Yet, what is to happen to the general structure of the cornea fol- 
lowing periods of prolonged contact lens wearing? Will we be con- 
fronted with large numbers of patients with corneal dystrophy? Before 
this present period of corneal contact lenses we could not refer to any 
established body of knowledge showing that there can be no permanent 
impairment of the cornea because of contact lens wear. Evidence is 
available which demonstrates that prolonged wearing of contact lenses 
will not cause corneal dystrophy if the lens values are in physical and 
physiological balance with the corneal values. 

One of the most significant research reports in the field of cytology 
is that of Hanna and O'Brien.* The study uses autoradiography to 
substantiate basal epithelial cell migration of the cornea and supports 
the presence of complete corneal epithelium turnover in the period of 
3!5 to seven days. The original work was performed on animals (rats, 
mice, cats, dogs and guinea pigs). Recent personal communication with 
Dr. Hanna reveals that the study was continued using human eyes. 
The conclusions are the same and the additional report will be published 
at a later date 

Hanna and O'Brien were not aware of the significance of their 
study to the contact lens field. Original reading of their study did not 
at first lend itself to the fact that their work has become part of the 
literature in contact lens practice. It is significant because it explsics 
why there is little danger to the epithelial layer of the cornea following 
prolonged periods of contact lens wearing. 

The contact lens practitioner realizes that there must be no physical 
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interference with the corneal nutrition and physiology by contact lenses. 
Contact lenses must be of proper physical dimension. The employment 
of effective clinical procedure and the use of diagnostic instrumentation 
permits this physical-physiological balance to exist. 

Hanna and O'Brien used tritium-labeled thymidine as a cell marker. 
This was incorporated into the cell nucleus almost exclusively during 
the premitotic phase to become stable during the remainder of the cell's 
existence. A radioactive flux was created when tritium replaced the 
hydrogens to make it possible to observe cell proliferation and migra- 
tion. 

All previous studies of the growth activity of the corneal epithelium 
have been associated with corneal epithelium regeneration in cases of cor- 
neal injury. The work of Hanna and O’Brien reveals that the num- 
ber of cells in mitosis in the dividing two basal layers of the cornea was 
1 in every 250 cells. Their conclusions indicate that the epithelium 
of the cornea in various species of animals is undergoing a steady rate 
of cell production. There is a rapid turnover. By using staining for 
localization techniques, and, using AR-10 autoradiographic stripping 
film, the reproduction and migration of corneal epithelium was proved. 

The study of cell migration was made in the following manner: 

(a) Thymidine was injected into the anterior cham‘er of r2.'s 
eyes. 

(b) The rat eyes were enucleated at hourly intervals to be 
studied for the extent of labeling. 

(c) It was estimated that the number of cells labeled increased 
up to a six hour period following the injection. The amount of tritium- 
thymidine incorporated in the cells diminished in about four hours and 
the degree of labeling became lighter. Because of this, it was possible 
to distinguish between recently labeled cells and associated migration. 

(d) Most basal cells were found to have moved out within 
two days. However, occasionally three or four days were required for 
the cells in the basal layer to move out. 

(e) Usually three days were required for the cells to reach the 
superficial layers. Some of the cells were sloughed off in this time. 

(f) There was a complete turnover of cells within seven days. 

(g) The same project has been completed with humans. Per- 
sonal communication with Dr. Hanna has revealed that there will be a 
second report describing the project using human eyes. It can be re- 
ported that the evidence for turnover are the same. 

All of the findings of cell migration and complete turnover permit 
a better understanding to exist when this work is analyzed in association 
with contact lens wearing. 
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In the past we have tried to qualify the many facets of corneal 
contact lens application with explanations which have had little scientific 
basis. It is the writers opinion that the Hanna-O’Brien report is prob- 
ably the most significant one made on a corneal study which lends itself 
to contact lens practice. Previously published works have been con- 
cerned with the possibility of corneal epithelial regeneration in cases 
of pathological and traumatic corneas only. This is the first published 
paper which describes the migration and life cycle of the epithelial cell 
in the non-pathological cornea. The epithelial cell is classified accord- 
ing to the layer for position. The cells are formed in the deepest (basal) 
layer of the cornea and are classified as being columnar. Cell mitosis 
and outward migration occurs at a rapid rate. As migration occurs to 
the middle layer of the cornea, the cells are classified as polyhedral. 
Further cell migration to the superficial layer completes the transition 
to squamous cells. It is the corneal epithelium turnover that is of criti- 
cal significance. The turnover process begins when the basal epithelium 
cell reproduces through mitosis. 

It is the writer's opinion that trouble-free prolonged wearing of 
contact lenses will be determined by the following conditions: (a) 
Physical balance of lens values to corneal values. (b) Interference with 
corneal nutrition and respiratory function by contact lenses, and (c) 
Corneal epithelium turnover. 

Prior to the Hanna and O’Brien report we have had to dismiss 
certain questions of the dangers of prolonged contact lens wearing by 
referring to adaptation and conditioning. It is now possible to explain 
why there is an absence or presence of certain objective symptoms 
when wearing corneal contact lenses. 

The work of Hanna and O’Brien seems to preclude the incidence of 
corneal dystrophy of the epithelium as a result of prolonged contact 
lens wearing. If all lens values are in physical balance with corneal 
values to permit no interference with the normal corneal nutrition and 
respiration, complete corneal epithelium turnover from 344 to 7 days 
removes the dangers of the wearing of corneal contact lenses. 

We have been accustomed to consider the epithelium of the cornea 
as being fixed in position. If there is interference with the superficial, 
or squamous, epithelium layer during contact lens wearing, then condi- 
tions of acute complications will result. 

Lanshe and Lee® described fourteen instances of acute corneal 
damage caused by the wearing of contact lenses. The conditions ob- 
served were punctate central keratitis, superficial erosion and full-thick- 
ness epithelium abrasions. These authors report that normal vision 
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returned in all cases following individual treatment and there was no 
scarring. In the opinion of the writer these acute complications are 
associated with faulty clinical procedure. 

It is true that corneal scarring has resulted from prolonged wear- 
ing of corneal contact lenses. This is probably the result of a poor 
relationship between the corneal contact lens values and the corneal 
structural and physiological values. We must not forget that the inci- 
dence of corneal trauma associated with the prolonged wearing of 
corneal contact lenses can be controlled. It is the opinion of the writer 
that any report of acute complications of the cornea that are associated 
with the wearing of corneal contact lenses should establish this. 

The subject of complete epithelial cell turnover makes possible 
a definite classification difference to be established. The epithelium of 
the cornea does not remain fixed, or static, in position. The acute com- 
plications of erosion and possible dystrophy or cellular degeneration of 
the corneal epithelium cannot occur. The 3'4 to 7 day corneal epi- 
thelium turnover demonstrates that the entire epithelial layer of the 
cornea is not fixed or constant. There can be little danger to the cornea 
if corneal contact lenses are worn for prolonged periods when lens 
values are in balance with the corneal values. 

We must also eliminate at this time any trophic changes of the 
cornea associated with traumatic injuries to the trigeminal nerve. The 
incidence and observation of any corneal changes associated with corneal 
contact lens wearing must first have its etiology established. It is easy 
to place the blame on the wearing of corneal contact lenses in some 
instances. 

The dangers of contact lens wearing can be described as existing, 
but the degree can be minimized. The following procedures are sug- 
gested for control factors: 

(a)  Pre-fitting examination of the cornea with the slit-lamp. 

(b) Critical selection of the contact lens patient. 

(c) Effective teaching and training programs for patients’ con- 
tact lens wearing and handling. 

(d) Strict evaluation programs during fitting. 

(e) Establishment of an effective after-care program. 

(f) Discontinuance of certain types of promotion programs by 
individuals and laboratories. 

(g) A national certification board for contact lens practitioners 
within the structure of organized optometry. The Academy has estab- 
lished such certification. 

(h) Positive action by the American Optometric Association 
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to influence an effective teaching program for biomicroscopy by those 
optometric colleges which do not already have such programs. 

(i) More contact lens educational programs sponsored by the 
Contact Lens Committee of the American Optometric Association, our 
schools and colleges and by the Academy. 

There is danger associated with contact lens practice if the prac- 
titioner is not fully qualified. 

The spectacle wearing public is accepting contact lenses as a recog- 
nized part of any overall eye care program. Contact lenses have had 
growing pains similar to other related subjects of scientific development. 
The period is not far removed when the patient with newly discovered 
defective uncorrected vision will consider the wearing of contact lenses 
rather than spectacle lenses. This is not to imply that the wearing of 
spectacle lenses will become obsolete. However, the increased acceptance 
of contact lenses by the public will become more sophisticated and 
mature with the passing of time. The development of contact lenses 
has proved that there is a way to see without spectacles and this is avail- 
able for the spectacle wearing public today. The children and young 
adults of this generation have recognized and accepted the significance 
and being of contact lenses. The adults of the previous generation have 
yet to become conditioned to the significance of contact lenses. Time 


and patience will bring proper recognition to contact lenses and the 
contact lens practitioner. We can conclude that contact lenses are a 
definite part of optometric practice. Those who are going to participate 
should seek to qualify themselves. 

SUITE 323-329 

KRESGE BUILDING 

NorFOLK 10, VIRGINIA 
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SPECIAL REPORT 


OPTOMETRY’S SEARCH FOR ITSELF* 


Richard C. Schiller+ 
Marshalltown, Iowa 


This opportunity to visit briefly with you on the occasion of the 
annual meeting of the American Academy of Optometry is most wel- 
come. Those of us who are involved with organizational problems of 
the profession always welcome such an opportunity to discuss ideas that 
might bring more light into these dark corners of professional concern—- 

Some of you may recall that the basic theme of my program for 
the American Optometric Association has been built around the hope 
of what I call ‘“‘Broadening Our Optometric Horizons.’ While some 
of our critics might interpret this theme as one wherein I am encouraging 
optometry to invade other professions—let me repeat once again—that 
even with the broadest stretch of the imagination this is not my mean- 
ing or the intent. It has been my feeling that one of the ways optometry 
can withstand the malady of insecurity in this professional age and find 
a center of strength within itself is by becoming more alert to the re- 
sponsibility of utilizing the many skills of vision care that have been 
created and developed by optometry. 

In this era of sociological change some of our men have ignored 
the need for frequent reappraisal of their needs and responsibility. 
One of the roots of this malady of professional insecurity found in 
these optometric practices could well lie within their neglect in utilizing 
the multitude of optometric tools available to them. The profession is 
confronted with this very obvious problem of lack of responsibility to 
keep apace with change but also faces the unfortunate trend of special- 
ization in several areas of optometric practice. This trend has gained 
more impetus since the major accent on contact lens application has 
deluded many into believing this segment of optometric practice is the 
open-sesame to success. 

Some of the health professions have been guilty of encouraging 
specialization of clinical methods by many of their members and I hope 
that Optometry will have the courage to appraise this problem with a 


*Read before the annual meeting of the American Academy of Optometry, S-n Fran- 
cisco, December 12, 1960. For publication in the February. 1961 issvc cf te 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

+Optometrist. President, American Optometric Association. Fellow, American Acad- 
emy of Optometry. 
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critical view. Many of the foremost writers of our day are concerned 
about this problem of specialization within our entire culture and the 
most interesting reflections on the problem can be found in the book 
The Philosophy of Civilization by Dr. Albert Schweitzer. In the chap- 
ter entitled ‘“The Decay and the Restoration of Civilization’’ he has 
this to say and I will read several of his direct quotes. 


‘The enormous increase of human knowledge and power, in specialized thorough- 
ness as well as in extent, necessarily leads to individual activities being limited more 
and more to well defined departments. Human labor is organized and coordinated so 
that specialization may enable individuals to make the highest and most effective pos- 
sible contribution. The results are amazing, but the spiritual significance of the work 
for the worker suffers. There is no call upon the whole man, only upon some of his 
faculties, and this has a reflex effect upon his nature as a whole. The faculties which 
build up personality and arc called out by comprehensive and varied tasks are ousted 
by the less comprehensive ones, which from this point of view are, in the general 
sense of the word, less spiritual. His reflectiveness. his imagination, and his skill are 
no longer called out by ever-varying difficulties in the work, and his creative and artis- 
tic powers are atrophied 

‘tu all professions, most clearly perhaps in the pursuit of science, we can recog- 
nize the spiritual danger with which specialization threatens not only the individuals, 
but the spiritual life of the community.” 


Optometry must seriously review this problem of specialization in 
several areas and recognize that once again this could serve as an illus- 
tration of that tragic law which states that every gain brings with it, 
somehow or other, a corresponding loss. One of our problems at the 
present time is to regain some of the strength we may have lost by stand- 
ing by and not speaking out against this trend. 

Another root of the malady of insecurity may well be developing in 
the fear that some of our optometrists manifest as they stand by and 
quietly observe the looming spectre of complete change in the health care 
field. Some of our leaders are predicting the end of soio practice in op- 
tometry as well as it seems to be taking place in other segments of the 
health care field. In our recent ““Target for Today’ meetings with the 
leaders of the profession we discussed this problem and our impression 
of possible solutions. We fear that loss of solo practice can happen to 
the “fringe’’ practitioner who persists in the selling of ‘‘specs’’ and giving 
limited vision care on a purely competitive basis with the commercial 
optometrist or the medical vision practitioner. If our prognosticators 
use this fringe group for their yardstick of concern—then we might 
agree that it is inevitable that the ‘‘solo’’ practice will disappear. 

We feel that optometry can sustain itself as an independent profes- 
sion with the opportunity for all forms of practice—including solo 
methods in this era before us. Our task is to meet the vast population 
needs by continuing to provide the traditional services of vision care. 
that are being created and developed by the profession. The effort 
that we are making to encourage the profession to “Broaden Our Op- 
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tometric Horizon’ does not promise success over night. We hope that 
the optometrists interested enough to use the tools developed by the 
profession will find new strength to fight those things that underlie 
the feelings of conflict within the profession. 

It is our responsibility to continue to show our optometrists how 
they can gain a real awareness of self that will bring them professional 
freedom and courage in the cycle of sociological change. Optometry— 
in its search for itself—needs the help groups such as the A.O.A. and 
the Academy can give it by bringing post-graduate programs to the 
““grass-roots’’ such as you have done for years. In the brief period that 
I have been an Academy Fellow, I have seen our annual effort to meet 
the responsibilities in post-graduate education grow from forty-two 
courses in 1956 to seventy-five courses of one hundred and eighty-eight 
(188) hours of instruction in 1960. The Academy is to be commended 
for this contribution and I would like to voice my appreciation to your 
officers. 

It is my fervent hope that all of the major organizations within 
this profession of ours will work together to weld their forces to con- 
tinue the battle against those elements that tend to push us into inse- 
curity by limited areas of optometric practice. There is no easy road to 
security and I feel that these few minutes of review may help you under- 
stand the rapidly growing need of the entire profession to remain alert. 
We cannot continue to enjoy the luxury of professional napping and 
then suddenly call our forces to alertness to adjust our modes of prac- 
tice to fit into the needs of a changing world. 

It has been a pleasure to visit with you and I sincerely hope that 
my remarks will point out quite forcefully that this American Optometric 
Association Administration is alert to our needs. I am convinced that 
with united effort rather than uninformed fault finding that optometry 
will not come off second best as has been alluded to by some of our 
professions’ observers. 


208 E. CHURCH STREET 
MARSHALLTOWN, IOWA 
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REPORT ON A.A.A.S. MEETING OF 1960* 


Because the general program of the annual A.A.A.S. meeting is 
so complex, this report can only be concerned with several noted aspects 
of special interest to optometry. 

I. THE A.A.A.S. COUNCIL MEETINGS (DECEMBER 27 AND 30) 

The Council approved a 1961 budget of almost one and a half 
million dollars. A new budget item of $29,000 was included for a 
program of “‘public understanding,”’ reflecting a growing concern for a 
better ‘‘public understanding of what science is about.” The Council 
also approved certain changes in the A.A.A.S. Constitution and By-Laws 
which would give the Council more clearly defined responsibilities in 


*Report to Executive Council of American Academy of Optometry on meetings of 
the American Association for the Advancement of Science, December 26-31, 1960, at 
New York City by Academy Council Representative, Dr. H. W. Hofstetter, Division 
of Optometry, Indiana University, Bloomington, Indiana. Submitted January 9. 
1961. 
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the affairs of the A.A.A.S. This action reflects also a trend to bring the 
A.A.A.S. and its 290 affiliated organizations into closer liaison. The 
A.A.A.S. itself has only 62,000 individual dues paying members, but 
through its affiliates it can be estimated to represent many times this 
number of scientifically oriented persons. 

The 1961 meetings will be in Denver, Colorado, December 26-31. 
II. PAPERS AND PROGRAMS 

This year’s program reflected a deliberate trend toward fewer sec- 
tional papers and more general interest symposia. The latter attracted 
huge public audiences and received wide and extensive news coverage. 
One of the symposia in the ‘‘Moving Frontiers of Science’’ series was a 
lecture by Dr. George Wald on “The Molecular Basis of Vision.”’ 
Except for this lecture and two short papers in the psychology sectional 
program there was unusually little of special scientific interest to optome- 
trists. Nevertheless it was apparent that optometry’s broad interests 
were touched upon in many areas. These included the very popularly 
received conferences on “‘Science in the Promotion of Human Welfare,”’ 
the jointly sponsored program of the American Council on Women in 
Science and of Sigma Delta Epsilon to encourage women to enter scientific 
professions, and the Alpha Epsilon Delta conference on “‘Career Oppor- 
tunities in Medicine and Dentistry.’’ Significant to optometry were the 
predictions in the latter conference that the ratio of dentists and physi- 
cians to the population would continue to decline at least until 1975. 
Recruitment of students for the professions was the major theme of 
this conference. 

Optometrists will be pleased to learn that Dr. Wallace Brode, who 
is well acquainted with optometric contributions to science, is the new 
President of Sigma Xi, the science honor society. Sigma Xi’s program 
of receiving contributions from members to be used for small basic 
research grants has been unusually successful and suggests a research fund- 
raising technique that might well be considered by the A.A.O. 

III. THE EXPOSITION OF SCIENCE AND INDUSTRY 

This feature of approximately 90 exhibits of publishers, manufac- 
turers and other agencies of science interest continues to be one of the 
great attractions of the A.A.A.S. meeting. The exposition showed a 
great increase in emphasis on books and science projects for children. A 
disproportionately small share of these were concerned with vision and 
optics. 

More gratifying was the exhibit of the National Science Founda- 
tion, which conveyed this agency's objectives and accomplishments very 
effectively. That the field of physiological optics should turn more to 
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the N.S.F. for support was clearly evident. 

Especially prominent in the exposition were the displays of 
numerous encyclopedias. Brief inspections of the encyclopedias showed 
“Optometry” written up in several instances by non-optometric writers 
obviously not familiar with the subject. In several instances the entries 
under ‘‘spectacles,”’ “‘the eye,"’ and ‘‘vision’’ also were written by persons 
not generally regarded as authorities in these respective areas. Encyclo- 
pedia publishers who show so little care in their selection of authorities 
invite serious doubt as to the merits of these publications. 

Another interesting exhibit was that of CURRENT CONTENTS, a 
service consisting of weekly reproductions of the tables of contents of 
current science and professional periodicals. It was noted that no 
optometric or physiological optics periodicals were among the approxi- 
mately 500 “‘life science’’ periodicals regularly included in CURRENT 
CONTENTS. 


IV. RECOMMENDATIONS 

The following represent suggestions derived primarily from obser- 
vations made at the A.A.A.S. meeting: 

1. The Academy should encourage the American Optometric 
Association to affiliate with the A.A.A.S. and to offer inducements to 
optometric researchers to contribute research papers to the annual 


A.A.A.S. program. 

2. Academy members, and especially those who are also A.A.A.S. 
members, should assume a more aggressive role in providing to the public 
a better understanding of what science is about. This is probably more 
a matter of determination than design. Few professional persons have 
greater opportunity than optometrists to carry out this mission in their 
daily contacts with the public. 

3. Optometrists, especially those in the market for encyclopedias, 
should make known to the publishers their observations of inadequately 
written and poorly authored entries concerned with optometry, optics, 
spectacles and vision. 

4. Publishers of optometric periodicals which include research 
papers should offer their journals to the Institute for Scientific Informa- 
tion (1122 Spring Garden Street, Philadelphia 23) for regular inclu- 
sion in CURRENT CONTENTS, to facilitate wider dissemination of op- 
tometric research information to all branches of scientific endeavor. 

5. The Academy should consider the feasibility of including 
with the annual statements of membership dues the option of extra pay- 
ments as contributions toward a fund for small research grants to be 
administered by a special committee and used totally and exclusively 
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in support of basic research projects. Such grants should feature prompt 
action on the part of the committee in charge and freedom cf obligation 
on the part of the recipient beyond application of the funds toward the 
research objectives expressed in the application. 

H. W. HOFSTETTER 


A.A.O. REPRESENTATIVE TO THE 
A.A.A.S. COUNCIL 


SPECIAL REPORT 


REPORT ON WHITE HOUSE CONFERENCE ON AGING* 


Ralph E. Wick? 
Rapid City, South Dakota 


After two and one-half years of planning, the White House Con- 
ference on Aging has now completed its mission. Over 2,800 delegates 
from fifty states and 300 national organizations with observers from 
foreign countries met for a four day session in Washington, D. C., 
January 9-12, 1961. 

The delegates attended 20 separate sections varying in content from 
income maintenance through the section on religion. The sections 
were divided into workgroups which consisted of 10 to 30 participants. 
Each workgroup was provided with a discussion leader and a recorder 
so that recommendations of each workgroup could be given to the 
section as a whole. 

The sections of particular interest to optometry were those on 
income maintenance which included financing health care, the section 
on health and medical care, the section on rehabilitation which included 
Vision Loss Among the Aging and Aged, and the section on national 
organizations. 

Each workgroup met in a day long session with the instructions 
to discuss in detail their particular interest in the field of aging and sub- 
mit a recommendation to the Section Chairman. The Section Chairman 
and his Committee had the difficult assignment of consolidating all rec- 
ommendations of the workgroups into a 1,000 word report. The report 


*Submitted on January 24, 1961, for publication in the February, 1961. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

t+Optometrist. President, American Academy of Optometry. Chairman, A.O.A. Com 
mittee on the Vision Care of the Aging, and Member of the National Advisory Com- 
mittee of the White House Conference on Aging. 
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was presented in detail and discussed among members of the entire 
section. A vote was taken in each section and a majority and minority 
report was submitted where necessary. 

The workgroup of most interest to optometry was on Vision Loss 
Among the Aging and Aged. This workgroup was small in number 
consisting of optometrists, an ophthalmologist and representatives of 
private organizations working with the blind, and State and Federal 
representatives in the field of rehabilitation of the blind. The conversa- 
tion in this workgroup centered around the following items: 

1. The importance of community activities to arouse interest in 

various projects to prevent blindness. 

School surveys to assess vision loss as early as possible in life 
were discussed, as a means of preventing blindness among the 
aged. 

The use of Community Centers or hospitals in large localities 
for examining of the partially seeing and supplying of optical 
aids where recommended. 

The establishment of a panel of optometrists and eye surgeons 
in smaller communities to assist in a program for the partially 
seeing was discussed. It was the consensus of most people 
present that the team approach consisting of ophthalmology, 
optometry and social workers was the best to assure a follow 
through where optical aids were provided. 

Considerable time was devoted to a discussion of the totally 
blind. The best procedures to assist these people in making 
them worth-while contributors to the community were ex- 
amined in detail. It was agreed among those present that the 
condition of blindness requires a unique form of rehabilitation. 
Experiences were related citing the necessity of a separate 
division or commission within the state to deal with the prob- 
lems of the blind. 

It was recommended that each community establish within 
the frame work of its local organizations a group to be of 
assistance to the aged blind in providing such things as: trans- 
portation, reader service, shopping service and the many things 
which some of the blind are unable to do for themselves. 

It was stressed constantly, however, that each blind individual 
be taught to care for himself to the fullest extent of his ability. 
It was agreed that misguided pity has done much to slow up 
rehabilitation of both the partially seeing and totally blind 
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individual. 

8. Prevention of vision loss among the aging was discussed in 

detail. It was suggested that encouragement be given to research 

to establish a better definition of blindness for workers in this 
field. It was the consensus of the professions present that 
rehabilitation should begin much earlier than has previously 
been assumed. It was suggested that any vision loss from nor- 
mal be considered as the time to start the rehabilitation process. 

Reduction of vision to 20/30 and even 20/25 in some cases 

should call for complete medical evaluation with the team of 

optometry, ophthalmology and general physician working in 
closest possible cooperation to prevent further loss of vision 
to the aging individual. 

The detailed report of each workgroup will be available at a later 
date as they are completed. The recommendation, however, was sub- 
mitted to the Section on Rehabilitation and the following policy state- 
ment of the Section of Rehabilitation in regards to Vision Loss Among 
the Aging and Aged is now as follows: 

“To promote the well being of persons suffering visual loss 
and maintain their integration as members of society, there are 
available a considerable array of valid processes. These consist of 
two major kinds. One is the means of sight preservation and 
restoration including visual aids and two, the means of self-manage- 
ment as blind individuals. For the first of these, the combined 
talents of medicine, optometry and social work require special 
facilities and training under the aegis of properly constituted 
public health programs. For the second, resources of rehabilita- 
tion centers for the blind as well as the liberal use of such motiva- 
tion measures as reader and guide service. Pragmatically sanctioned 
treatment and care as developed in various existing programs for 
the blind can be serviceable to the aged population if expanded. 
There is need to learn more about the true function of work, 
leisure, recreation in the lives of the aging persons with vision loss.” 
It was adjudged by many delegates in attendance that the most 

interesting Section program of the entire Conference was on Rehabili- 
tation. This was directed by Howard A. Rusk of New York University, 
who was introduced as the Dean of Modern Rehabilitation. He had 
three of his patients from New York University on the platform. Two 
of the patients were mature paraplegics who by means of special appli- 
ances were able to walk across the stage. Equally remarkable was the 
active senior citizen with an artificial limb extending from the hip. The 
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limb had been fitted only three weeks previously. 

A briefing session for all optometrists in attendance at the White 
House Conference on Aging was conducted on Sunday night preceding 
the conference. There were eighteen optometric representatives present. 
The various sections of interest to optometry were discussed and sug- 
gestions were received from optometrists as to items of most interest to 
our profession. It was stressed that optometry'’s main purpose in attend- 
ance at the White House Conference on Aging was to make every con- 
tribution possible to the success of the conference. The high caliber of 
the men in attendance helped to accomplish that purpose. 

A reception was held Tuesday night in honor of Dr. Richard 
Schiller, president of the American Optometric Association. In attend- 
ance at the reception were several Congressmen and Senators, representa- 
tives from other National Organizations interested in the field of aging. 
and several representatives of the governmental departments interested 
in health affairs. The optometrists present also invited other committee 
members from their state interested in the field of aging. The reception 
was unusually well attended with approximately seventy people in 
attendance at various times. 

The financing of health care for the aged received most publicity in 
the local and national press. As expected the section on health and 
medical care voted for the present health plan of matching Federal funds 
with State funds and the administration by states of this money for 
the health care of the aged. The income maintenance section, however, 
voted in favor of social security as a means of financing health care for 
the aged. The general chairmen of the Conference ruled that only the 
section On income maintenance could make this recommendation. 

Other recommendations of general interest coming out of the 
conference concerned the necessity of more realistic appraisal of the cus- 
tomary retirement age of 65 by American Industry. The section on 
education strongly recommended that education for aging is related to 
each aspect of aging and is part of the life long learning process; that 
education for the aging in general should be beamed for this particular 
group with emphasis on health education; education to enrich the out- 
look and interests of senior citizens and education to increase knowledge 
and understanding of all of the aspects of aging. The meeting together 
for the first time of a Jewish Rabbi, a Catholic Priest, and a Protestant 
Minister at the national level to discuss the aspect of religion for the 
aging should do much to awaken the various churches in the role that 
religion can play in the life of the older person. 

This is the first White House Conference in which a special division 
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or section was devoted to vision. It is hoped that many of the agencies 
and organizations as well as the delegates present came home with a 
new conception of the part optometry can play in the care of the aging 
citizen. Optometry also has much to learn from the many disciplines 
and organizations represented in this field. 

From the opening address by President Eisenhower through the 
conflicting opinions expressed by Senator McNamara and Congressman 
Fogerty to the closing reports of the various sections and a review of 
the conference high-lights by the Honorable Arthur S. Flemming, Secre- 
tary of Health, Education and Welfare, it was truly a representative 
conference of America in Action. The conference theme was ‘Aging 
With A Future’ and it is hoped that this conference will do much to 
awaken our country to the problems and opportunities presented by this 
large, rapidly increasing group of American citizens. 

810 MouNT VIEW 
RAPID City, SOUTH DAKOTA 


ANNOUNCEMENT 


FIFTH SOUTHWESTERN CONTACT LENS CONGRESS 


In addition to an array of outstanding speakers, exhibits, work- 
shops, and a symposium, the Fifth Southwestern Contact Lens Congress 
scheduled for March 18-21 in Dallas will feature an outstanding series 
of postgraduate courses. According to Dr. Chester H. Pheiffer, Pos:- 
graduate Course Chairman, courses will be taught by experts from the 
east coast, west coast, and many points in between. 

The Congress has gained a national reputation for being the finect 
regional meeting of its kind and there is great hope that the doctors 
attending the Congress will represent every state in the continental part 
of the Union. Drs. Phillip R. Haynes, Harold I. Moss, Merrill J. Allen, 
and Carl L. Dean will be featured on the lecture platform. 

Following the successful pattern established by the American 
Academy of Optometry, doctors attending the Fifth Southwestern Con- 
tact Lens Congress will select from several courses being taught simv!- 
taneously. In keeping with sound educational methods the courses will 
be amplified by appropriate demonstrations and illustrative material. 

For information and advance registration write to Southwestern 
Contact Lens Congress, P. O. Box 2996, Dallas 21, Texas. 
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Dr. Jack F. Huber 
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Dr. Stephen A. Kosak 
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Dr. Hugh D. MacKenzie 
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Mr. Arthur W. S. Armitage 
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Mr. John Griffith Jones 
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Mr. Evan W. A. Lloyd 
“Library Court,” High St. 
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Mr. William H. Phillips 

Old Library House, Malvern, 

Dores, England 
Mr. John Murray Rusk 
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Mr. James Albert Simmonds 
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Somerset, England 
Mr. Euin Steele 
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Mr. T. W. Watts 

8 Castle Meadow. Norwich, England 
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Capt. Louis A. Baker, USAF, MSC 
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Dr. Stanley D. Braff 
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Dr. Pauline Dowaliby 
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431 N. Irwin St.. Hanford 
Dr. Marion K. Eakin 
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Dr. Richard W. Gilman 
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Dr. Gerald C. Golder 
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Dr. William A. 
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Dr. Robert F. Harrigan 
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Dr. Arthur C. Heinsen, Jr.* 
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Dr. Margaret Anderson Hester 
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Dr. Richard M. Hill 
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Dr. Jack T. Hobson 
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Dr. Louis 
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220 So. Myrtle. Monrovia 
Dr. William W. Kinney, Jr. 
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Dr. Gordon E. Lewis 
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Dr. An M. MacLeod 
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1350 Garnet St., San Diego 
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Dr. Thomas R. Nagy 
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Dr. Homer A. Nelson 
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1125 Huntington Drive, South Pasadena 
Morton D. Sarver 
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Dr. Max Schapero 
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Dr. Reginald L. Secord 
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Dr. Charles E. Seger 
1407 Garden St., San Luis Obispo 
Lt. Col. John W. Sheridan 
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Dr. Philip G. Sloan 
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300 Homer Ave., Palo Alto 
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School of Optometry 
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Dr. Roy M. Swain 
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Dr. Edward Tamler 
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Dr. Gordon L. Walls 
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Dr. Howard N. Walton 
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Dr. D. R. E. Waters 
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950 W. Jefferson Blvd., Los Angeles 
Dr. Gerald Westheimer 
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Dr. R. H. Whitten 
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Dr. Raymond H. Williams 
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Dr. Bill J. Wilson 
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Dr. Harold S. Bobb 
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Dr. Richard L. Haney 
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Capt. Robert D. Metcalf 
USAF (MSC), Quarters 4411 D 
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Dr. William C. Moeny 
713 Main St., Alamosa 
Dr. Eugene W. Nirk 
Medical Arts Center 
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Dr. C. Edward Williams 
612 Empire Bldg., Denver 


Redondo Beach 
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Suite 415 
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300 Main St., Bristol 
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Dr. Abraham Shapiro 
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Dr. Harvey M. Tuckman 
49 East Ave., Norwalk 
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Dr. Irving Weiss* 
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DELAWARE 


Dr. Marvin R. Berman 
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Dr. James F. Loomis 
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Dr. Otto R. Engelmann 
5209 No. Clark St., Chicago 


. R. W. Gi 
107 Center St., 
Dr. John A. H 


‘om 
438 First National Bank Bldg., Evanston 


Dr. David T. Huang 
Illinois College of Optometry 
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Dr. Charles A. Machacek 
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202 City Na::onal Bank Bldg., Rockford 
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8 S. Michigan Blvd., Chicago 
Dr. Jack A. Potter 

630 First National Bank, Peoria 
Dr. S. Harold Roberts 
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3241 S. Michigan Ave., Chicago 
Dr. Edward C. Scanlan 

Illinois College of Optometry 
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Dr. Robert A. Major 

13 W. Broadway, Shelbyville 
Dr. Virgil A. McC 

116 No. Buffalo St., Warsaw 
Dr. Clarence W. Morris 

2409 S. Calhoun St., 
Dr. Sylvester W. Neary 

401 Third St., Aurora 
Dr. Raymond F. Parker 

4210% College Ave., Indianapolis 
Dr. J. Stanley Rafalko 

School of Medicine 

Indiana University, Bloomington 
Dr. D. R. 

204 Masonic Temple Bldg., LaPorte 
Dr. G. C. Richter 

403 Walnut St., 
Dr. Charles R. Shic 
Division of 
Indiana University, Bloomington 
Dr. J. Robert Shreve 

Dean Road, Indianapolis 

Dr. G. Frederick Speiser 

116% S. Main, Mishawaka 
Dr. R. H. Tubesing 

1610 N. Auburn Ave. 

Speedway City, Indianapolis 
Dr. R. W. Tubesing 

304 Medical Arts Bldg., Richmond 
Dr. Ronald D. Ulmer 

cooce Marion National Bank Bldg. 


Mar 
Dr. T. Uyesugi 


Paoli 
Dr. W. L. Van Osdol 
308 W. Main St., Greenwood 
Dr. Bernard E. Vodnoy 
801 N. Michigan st, South Bend 
Dr. Marie Wolff 
254 W. McClain Ave., Scottsburg 
309 E. Church St., Marshalltown 


1IOWA 

Dr. Paul Boeder 
Department of Ophthalmology 
Univeisity Hospitals 
State University of Iowa 


Fort Wayne 


437 Higley Bidg., Cedar Rapids 
Dr. Ralph J. Hays 

Harlan 
Dr. Alfred L. Klein 


Welt Bide. Spirit Lake 
Dr. M. Knutson 
5 West State 
Dr. Ralph Kullander 
Equitable Bldg., Des Moines 
Kushner 


Mason City 


1911 Beaver Ave., Des Moines 
ohn Earl Martin 
1-202 Masonic Bldg., Carroll 


. Jared P. Nessett 
415 Masonic Temple, Marshalltown 
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Dr. George K. O’Brien 
1450 Seventh Ave., Marion 
Dr. Frank M. Root 
412 Main St., Cedar Falls 
Dr. Richard C. Schiller 
208 E. Church St., Marshalltown 
Dr. Paul M. 
Clarion 
Dr. G. H. Warkentine 
211 Guaranty Bldg., Cedar Rapids 
Dr. Arthur P. Wheelock 
Equitable Bldg., Des Moines 
Dr. Henry L. Wolfe 
415 Masonic Temple, Marshalltown 


KANSAS 


Dr. Agnes Sutton Austin 

3600 Wyncote Lane, Shawnee Mission 
Dr. E. E. Brann 

308 East Maple St., Independence 
Dr. Thomas F. Brungardt* 

719 E. Crawford, Salina 
Dr. Henry L. Bumgardner 

109% W. Madison St., Iola 
Dr. Wayne E. Frantz 

9 North Sycamore, Iola 
Dr. Louis L. McCormick 

704 Wolcott Bldg., Hutchinson 
Dr. Don R, Paine 

1152 College Ave., Topeka 
Dr. Robert E. Spafford 

New Caldwell Bldg., Concordia 


KENTUCKY 


Dr. Salin Baker, Jr. 

208 St. Clair, Frankfort 
Dr. Frank Brisley 

109 E. Third St., Maysville 
Dr. Robert J. Davis 

129 N. Elm St., Henderson 
Dr. Ramona Porter 

311 N. Third, Bardstown 
Dr. W. B. Porter 

403 Sixth St., Shelbyville 
Dr. M. Steinfeld 

Broatway, Paducah 

Dr. O. C. Wells 

Corner Sixth and Walnut, Murray 
Dr. Byron E. Wentz 

367 E. Main St., Morehead 


LOUISIANA 


Dr. Paul H. Floyd 

330 Kirby St., Lake Charles 
Dr. H. B. Hewett 

833 Hodges St., l.ake Charles 
Dr. J. Ottis White 

3275 Shelley Ave., Baton Rouge 


Dr. Arthur L. Corriveau 

38 Jefferson St., Biddeford 
Dr. Donald F. Ellis 

9 Masonic Bldg., Houlton 
Dr. Norman E. Hili 

142 High St., Portland 
Dr. Everett L. Porter 

106 High St., Belfast 
Dr. Donald F. Preble 

Bath 
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J: C. Russel 
23 Hawthorne St., Brunswick 


MARYLAND 
Dr. J. Fred Andreae 

One Forest Drive, Baltimore 
Dr. Billmeier 


Dr. Breschkin* 

107 W. Saratoga St., Baltimore 
Capt. Richard R. Bucaius 

U. S. Army Envir. Hygiene Agency, 

Army Chemical Center 
Dr. Israel Dvorine 

2328 Eutaw Place, Baltimore 
Dr. J. Lawrence Ebauer 

926 Light St., Baltimore 
Dr. John T. Ebauer 

926 Light St., Baltimore 
Dr. William John Ebauer 

926 Light St., Baltimore 
Dr. Wm. H. Engel, 

115 W. Monument St., Baltimore 
Dr. George H. Kohler 

322 West Saratoga St., Baltimore 
Dr. V. Eugene McCrary 

6901 Baltimore Blvd., College Park 
Dr. Richard V. Piel 

2043 Englewood Ave., Baltimore 
Dr. Bernard E. Rothman 

8246 Georgia Ave., Silver Spring 
Dr. G. William Seabold 

115 W. Monument St., Baltimore 
Dr. Alvin L. Sirkis 

109 N. Union Ave., Havre de Grace 
Dr. Allie L. Trussell 

1005 W. 36th St., Baltimore 
Comdr. Ralph L. Vasa, MSC., U.S.N. 

3903 Morrell Court, Kensington 
Dr. Norman I. Zipper 

2116 W. Pratt St., Baltimore 


MASSACHUSETTS 
Dr. Louis Anapolle 
73 Tremont St., Boston 
Dr. George M. Cohen 
79 Middle St., Gloucester 
Mr. John K. Davis 
Research Center 


American Optical Co., Southbridge 
r. Donald C C. Exford 


North St., 
Dr. Herbert Fischer 
173 First St., Pittsfield 
Dr. Leon M. Ginsburg 
550 Moody St., Waltham 
Dr. Ralph H. Green 
School of Optometry 
178 Newbury St., Boston 
Dr. Bernard Grolman 
Research Center 
American Optical Co., Southbridge 
Dr. Salvi S. Grupposo 
24 Leicester St., Auburn 
Dr. Bradford F. Holt 
60 Summer St., Lynfield Center 
Dr. Donald R. Korb* 
80 Boylston St., Boston 
Dr. Mitchell M. Kuhn 
Massachusetts College of Optometry 
472 Commonwealth Ave., Boston 


4 


Dr. Hollis M. Leverett 

21 Hampden St., Wellesley 
Dr. Leo F. Ma digan 

110 Tremont St., Boston 
Dr. Marshall V. Mark 

80 Boylston St., Boston 
Dr. Jack A. Mauro 

195 Churchill St., Pittsfield 
Dr. O. L. McCulloch 

56 Suffolk St., Holyoke 
Dr. Joseph W. Moore 

154 High St., Wareham 
Dr. Foster Namias 

1070 Boylston St., Boston 
Dr. Leonard Pachaco 

1307 Acushnet Ave., New Bedford 
Dr. M. L. Palmer 

1618 Main Street, Springfield 
Dr. Adelbert O. Parrott 

320 Granite Block, Fall River 
Dr. Everett N. Pierce 

21 Park Ave., Attleboro 
Dr. Albert Rosenber 

520 Main St., Fitchburg 
Dr. Ruth Seabury 

Clinton 
Dr. Robert J. Shea 

67 Chestnut St., Springfield 
Dr. L. Albert Webb 

56 Suffolk St., Holyoke 


MICHIGAN 
Dr. Mathew Alpern 

3536 Kresge Bldg. 

University of Michigan, Ann Arbor 
Dr. S. Howard Bartley 

Psychology Department 

Michigan State College, Lansing 
Dr. Thomas R. Bell 

117 Chisholm St. W., Alpena 
Dr. Paul L. Connolly 

1148 S. Woodward Ave., Royal Oak 
Dr. W. Edward 

Route No. 2, Box 442, Battle Creek 
Dr. D. O. Emmons 

114 N. Mitchell St., Cadillac 
Dr. Leon Firestone 

11110 Morang Drive, Detroit 
Dr. Madison Gilbert 

Connor Bldg., Owosso 

. J. H. Gregory 

690 Empire Ave., Benton Harbor 
Dr. C. L. Grigware 

1505 McKay owe Grand Rapids 
Dr. S. M. Harding 

205 N. Main St., Romeo 
Dr. Robert A. Hass 

Connor Bldg., 

. F. M. Hatha 


810 National Bank Bldg. 


Pontiac 
Dr. M. M. Honeyman 

21620 Grand River Ave., Detroit 
Dr. Ralph M. Howard 

32 W. Van Buren, Battle Creek 
Dr. L. D. Huber 

206 State od St. Joseph 
Dr. J. L. Keh 


1210 Mott jFoundation Bidg., Flint 


Dr. John R. Kelly 
326 F. Mitchell St., Petoskey 
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Dr. Alfred Lit 

1542 Packard St., Ann Arbor 
Dr. M. E. Madsen 

117 S. Pennsylvania Ave., Lansing 
Dr. Francis J. Mills, Jr. 

524 N. Washington Ave., Lansing 
Dr. Clarence D. Omans 

32 W. Van Buren St., Battle Creek 
Dr. Gilbert J. Roth 


26268 E. Huron River Drive, Flat Rock 


Dr. C. L. Scholler 

107 N. Warren Ave., Big Rapids 
Dr. Z. J. Schoen 

1704 David Broderick Tower, Detroit 
Dr. W. J. Spatz 

217 Kresge Bldg., Flint 
Dr. David Charles Thomson 

18230 W. McNichols Ave., Detroit 
Dr. George W. Ticknor 

314% State St., St. Joseph 
Dr. Robert H. Ticknor 

314% State St., St. Joseph 
Dr. K. W. Tinker 

Traverse City 
Dr. H. A. Towle 

2021 S. Division Ave., Grand Rapids 
Dr. Robert C. Van Hoven 

3425 S. Division Ave., Grand Rapids 
Dr. Charles Van Sluyters 

409 Ashton Bldg., Grand Rapids 
Dr. John Edward Wright 

South Gratiot Ave., Mt. Clemens 


MINNESOTA 


Dr. W. D. Amundson 

316 Washington St., Northfield 
Dr. Don B. Arden 

15 West 22nd St., Minneapolis 
Dr. Paul A. Asleson 

230 East Third St., Redwood Falls 
Dr. William L. Benedict, (Hon.) 

100 First Ave. Bldg., Rochester 
Dr. K. L. Blodgett 

126 So. Main” St., Stillwater 
Dr. William N. Deuber rry 

120 Seventh Ave. S., South St. Paul 
Dr. Russell L. Dorland 

125 Walnut St., Mankato 
Dr. Irvine L. Dubow 

124 East Broadway, Little Falls 
Dr. Rudolph Ehrenberg 

Granite Falls 
Dr. Austin G. Engel 

1915 Emerson Ave. No., Minneapolis 
Dr. Joseph L. Frank 

2311 West 53rd St., Minneapolis 
Dr. G. N. Getman 

Luverne 
Dr. John W. Hier 

903 Marquette Ave., Minneapolis 
Dr. Lorne E. Holmes 

333 E. Hennepin Ave., Minneapolis 
Dr. Donald R. Jorgensen 

5400 Fremont Ave. N., Minneapolis 
Dr. John R. Kennedy 

451 Lowry Medical Arts Bldg., St. Paul 


Dr. Ernest Kiekenapp 
5336 Clinton Ave. So., Minneapolis 


Dr. Carel C. Koch 
Foshay Tower, Minneapolis 
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Dr. William H. Larson 
2016 First Ave., Hibbing 
Dr. Gordon W. McKee 
37 Water St., Excelsior 
Dr. Leo Meyer 
115-M New York Bldg., St. Paul 
Dr. Robert W’. Moore 


1034 Lowry Medical Arts Bldg., St. Paul 


Dr. Melvin R. Nelson 
111 East Sixth St., Blue Earth 
Dr. William F. Nelson 
217 Walnut St., Mankato 
Dr. Walter H. Nordin 
300 \V. Bridge St., Austin 
Dr. John N. Schoen 
Owatonna 
Dr. Charles Sheard, (Hon.) 
P. O. Box 543, Rochester 
Dr. Paul G. Slaton 
905 Professional Bldg. 
First St. N. & Tenth Ave., Hopkins 
Dr. Charles R. Wolf 
903 Marquette Ave., Minneapolis 


MISSOURI 
Dr. J. C. Carpenter 
210 Howard Bldg., Moberly 
Dr. Samuel C. Chapman 
15 West Franklin, Liberty 
Dr. John V. Donaldson 
9 N. Main St., Carrollton 
Dr. Jay M. Enoch 
Dept. of Ophthalmology, School of 
Medicine, Washington 


640 S. Kings Highway Blvd., St. Louis 


Dr. Lawrence §. Geiger 

110 E. Third St, Sedalia 
Dr. W. F. Kimball 

Kirkpatrick Bldg., St. Joseph 
Dr. Felix A. Koetting 

2730 Watson Road, St. Louis 
Dr. Robert A. Kceetting 

2730 Watson Road, St. Louis 
Dr. R. E. Littlefield 

5911 Main St., Kansas City 
Dr. Robert C. Mueller 

515 W. Reed, Moberly 
Dr. E. H. Schmidt 

218 W. Main St., Washington 
Dr. Joseph F. Schmidt 

309 Schiller St.. Hermarn 
Dr. A. M. Skeffington 

1909 Continental Bldg. 

3615 Olive St., St. Louis 


NEBRASKA 
Dr. George E. Semerad 
717 Barker Bldg., Omaha 
Dr. Robert C. Sneller 
227 N. Denver Ave., Hastings 
Lt. Bertram D. Targove 
818 Medical Group, Lincoln AFB 


NEVADA 

Dr. John R. Uglum 
Robison Bldg. 
475 S. Arlington, Reno 


NEW HAMPSHIRE 
Dr. Ethel Jean Babbitt 
55 Concord St., Nashua 


Dr. Melvin B. Dunbar 

21 Bank St., Lebanon 
Dr. Rubin I. Jaffe 

7 Islington St., Portsmouth 
Dr. Wendell Triller 


Hanover 


Dr. Herbert H. Auerbach* 

106 E. Pine St., Millville 
Dr. Henry H. Bisbee 

9 West Union St., Burlington 
Dr. Charles S. Bloom 

24 Green Ave., Madison 
Dr. William Boettinger 

625 Main Ave., Passaic 
Dr. George L. Brown 

Paulsboro 
Dr. John J. Brown 

88 Smith St. Perth Amboy 
Dr. M. P. Costantini 

468 Hamilton Ave., Trenton 
Dr. Paul Ellin 

21 Hamilton St., Paterson 
Dr. Edward Feiner 

201 Main St., Toms River 
Dr. Bernard Feldman 

33 Elm St., Westfield 
Dr. Henry J. Frank 

629 Wood St., Vineland 
Dr. Ralph B. Gaeta 

260 E. Main St., Ramsey 
Dr. Ernest J. Giglio 

19 Anderson Road, Bernardsville 
Dr. Morris Greenberg 

828 Wood St., Vineland 
Dr. Donald Hersh 

856 Grove St., Irvington 
Dr. E. Burton Hudson 

16 Holly Ave., Pitman 


Dr. Phili, Jackman 

144 Main St., Hackensack 
Dr. G. J. Jukas 

135 Main St., South River 
Dr. Jercme S. 


489 Broadway, Long Brar ch 
Dr. Seymour Lesser 

164 S. Livingston Ave., Livingston 
Louis I. Levinson 

93 Market St., Salem 
Dr. Stanley J. Lieborman 

44 Main St., Flemington 
Dr. E. F. Linke 

235 Main St., Orange 
Dr. Ralph L. Marshack 

790 Broad St., Newark 
Dr. Leslie Mintz 

71 Market St., Passaic 
Sidney A. Mintz 

77 Bruadway, Paterson 
Dr. William F. Morr 

16 Erial Road, Clementon 
Dr. H. L. Moss 

115 Main St., Woodbridge 
Dr. Arthur R. Neale 

152 Market St., Paterson 
Dr. —_ Neumueller, (Hon.) 

320 Rhoads Ave., Haddonfield 


Dr. Wm. H. Nicklin 
61 Sanhican Drive, Trenton 
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JERSEY 


Dr. E. C. Nurock 

162 W. State St., Trenton 
Dr. H. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. Earl H. Ridgeway 

550 W. State St., Trenton 
Dr. William P. Schumann 

511 Landis Ave., Vineland 
Dr. A. F. Senaldi 

120 Lexington Ave., Passaic 
Dr. Abraham J. Shack 

107 Broadway, Newark 
Dr. George Sh d 

10 Scott St., Riverside 
Dr. Richard M. Shindler 

624 Elmer St., Vineland 
Dr. Harold Simmerman 

107 E. Mantua Avenue, Wenonah 
Dr. R. Slovis 

155 Lexington Ave., Passaic 
Dr. Martin R. Snook 

62 Main St., Newton 


1151 Main Ave., Clifton 
Dr. Roy L. Soloff 

18 South Stenton PI, Atlantic City 
Dr. Robert Spreat 

54th and Boulevard, Brant Beach 
Dr. Raymond P. Taub 

One W. Cliff St., Somerville 
Dr. Rudolph T. Textor 

76 Lyons Place, Basking Ridge 
Dr. Irwin H. Treiser 

24 Hamburg Ave., Sussex 
Dr. Turner O. Veith 

21 Jefferson Ave., Tenafly 
Dr. Ira S. Vineburg 

604 Grand Ave., «ou Park 
Dr. Laurence A. West 

Two Highland Av. Jersey City 


Dr. urtz 
141 Market St., Perth Amboy 


NEW MEXICO 


Dr. Elwyn E. Crume 
Clovis 

Dr. Fred M. Reid 
201 E. Palace, Santa Fe 


Dr. M. J. Almstead 

21 Van one St., Weedsport 
Dr. Robert E. Bannor. 

Instrament Division 

American Optical Company, Buffalo 
Dr. L. Lester Beacher* 

33 West 42nd St.. New York 
Dr. Edwin W. Becltold 

66-32 70th St., Middie Village 
Cr. Saul V. Bec-er 

124 Court St., Plattsburgh 
Dr. Ira Bernstein 

30 Fleetweod Ave., Mt. Vernon 


Dr. H. C. Best 
7563 185th St., Flushing 
Dr. B. H. Bohall 
63 West Bridge St., Oswego 


Dr. Charles C. Bra 
96 Main St., 
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Dr. Harold R. Bryan 
28 S. Main St., Gloversville 
Dr. Milton N. Chodroff 
199-04 22nd Ave., Whitestone 
Dr. James J. Curran 
54 S. Highland Ave., Ossining 
Dr. Ralph L. Dublin 
68 Lapham Park, Webster 
Dr. Stanley P. Evans 
62-14 Roosevelt Ave., Woodside, L. I. 
Dr. Wm. Feinbloom* 
105 East 35th St., New York 
Dr. Isidore S. Finkelstein* 
1501 Broadway, New York 
Dr. Harold M. Fisher 
80 Park Ave., New York 
Dr. Nathan Flax 
Klipp Bldg. 
821 Franklin Ave., Garden City 
Dr. S. C. Frank 
1674 President St., Brooklyn 
Dr. Richard H. Fuller 
603 Keith Theatre Bldg., Syracuse 
Dr. Benjamin Id 
354 Lincoln Ave., Rockville Centre 
Dr. Earl Golden 
205 S. Main St., Herkimer 
Dr. Lewis C. Gordonson 
1825 East 26th St., Brooklyn 
Dr. Paul E. Grattan 
50 Broad St., Waterford 
Dr. Sidney Groffman 
Keystone View Company 
5037 Broadway, New York 
Dr. Alden N. Haffner 
156 East 54th St., Brooklyn 
Dr. Sidney S. Haniford 
289 W. +47 Buffalo 
Dr. Norman B. 
717 Main St., , = Falls 
Dr. Leo Hi-shberg 
300 West End Ave., New York 
Dr. A. A. Hubal 
406 Union St., Schenectady 
Dr. Allan A. Isen 
337 Cleveland Drive, Buffalo 
Dr. Fred W. Jobe 
Bausch & 
Rochester 
Dr. Henry A. Knoll 
Research Department 
Bausch & Lomb Optical Co., Rochester 
Dr. William M. Ludlam 
884 West End Ave., New York 
Dr. E. J. Margaretten 
1250 Salmon Towers 
11 West 42nd St., New York 
Dr. Roy Mar 
Shuron optical Company, Rochester 
Dr. John W. Mogey 
Bank of Manhattan Bldg., Flushing 
Dr. Harold Neuwirth 
33 W. 42nd St., New York 
Dr. Maurice G. Poster 4 
350 5th Ave., Empire State Bldg., 
New York 
Dr. Edwin H. Reese 
Medi:al Arts — Glens Falls 
Dr. Leon A. Rei 
1916 Avenue Brooklyn 


° 
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Harris Ripps 

17 N. Chattsworth, Larchmont 
Dr. Nathan A. Robbins* 

211 Linwood Ave., Buffalo 
Dr. Robert Rosenberg 

45 North Station Plaza, Great Neck 
Dr. Bernard Rosett 

102-08 72nd Ave., Forest Hills 
Dr. Joseph M. Roth 

1839 Palmer Ave., Larchmont 
Dr. E. LeRoy Ryer (Hon.) 


351 Fort Washington Ave., Hawthorne 


Dr. Herman Sager 
Sperry Gyroscope Co., 
Dr. Arthur M. Scherr 
75 State St., Albany 
Dr. Carl H. Scholermann 
20 Romer Ave., Pleasantville 
Dr. Melvin Schrier 
110 W. 55th St... New York 
Dr. Irvin G. Selbert 
42 East Main St., Amsterdam 
Dr. Herbert S. Silverstein 
454 Warren St., Hudson 
Dr. Harold Solan 
1187 Grand Concourse, New York 
Dr. Edward Steinberg 
200 West 54th St.. New York 
Dr. Maurice M. Tartell 
13 N. Perry St., Johnstown 
Dr. M. David Thau 
161 West 72nd St., New York 
Dr. Ralph L. Ueberall 
88 4th Ave., Bayshore 
Dr. I. Irving Vics* 
610 Western Ave., Albany 
Dr. D. Leonard Werner 
Saw Mill River Road, Box 345 
Yorktown Heights 
Dr. Eugene Wiseman 
486 Leroy Ave., Buffalo 
Dr. Daniel Woolf 
7 Park Ave., New York 
Dr. Jean Zerbe 
116 Radcliff Drive, East Norwich 


NORTH CAROLINA 
Dr. James O. Baxter, fr. 
410 Middle St., New Bern 
Capt. Milton Braveman 
Eye Clinic, Wilmack Army Hospital 
Fort Bragg 
Dr. Dorothy L. Calhoun 
Box 310, Forest City 
Dr. J. T. Campbell 
Washington 
Dr. Louise C. Chandler 
Box 310 Forest City 
Dr. Henry B. Day 
603 Security Bank Bldg., Raleigh 
Dr. Jule S. Deans 
Deans Bldg., 904% B. St., 
North Wilkesboro 
Dr. T. E. Donoghue 
205 W. Nash St., Wilson 
Dr. James H. Grout 
Professional Bldg., Charlotte 
Dr. T. High 
140 No. Franklin St., Rocky Mount. 


Lake Success 


Dr. George C. Hodgens 

402-403 Odd Fellows Blidg., Raleigh 
Dr. T. E. Holleman 

505 O’Hanlon Bldg., Winston Salem 
Dr. Mordicai Katzin* 

Jacksonville 
Dr. G. L. Lang 

7% So. Union St., Concord 
Dr. John C. Lockard 

28 Battery Park Ave., Ashville 
Dr. Richard A. Needles 

101 East Market St., Greensboro 
Dr. J. Smith Nifong 

2124-A Old Lexington Road, 

Winston-Salem 
Dr. W. W. Parker 

Masonic Bldg., Lumberton 
Dr. Robert J. Pearce 

118 N. Elm St., Greensboro 
Dr. J. D. Perry, Jr. 

304 O'Hanlon Bldg., Winston Salem 
Lt. Donald J. Robinson, (MSC) USN 

U.S. Naval Hospital, Camp Le Jeune 
Dr. E. O. Roland 

Brevard 
Dr. James N. Rowland 

Hancock Bldg., Oxford 
Dr. — R. Schafer 

First Natl. Bank Bldg., Statesville 

. J. Hugh Sowder 

“B” St.. North Wilkesboro 


304 O'Hanlon Bldg., Winston-Salem 
Dr. Gary B. Tourjee 

208 Gilmer St., Reidsville 
Dr. Nat Walker 

147% So. Main St., High Point 
Dr. Lee M. Wheless 

403 Security Bank Bidg., High Point 
Dr. Richard C. Whitfield 

208 E. Mason St., Franklinton 


NORTH DAKOTA 


Dr. M. A. Bursack 

502 Black Bldg., Fargo 
Dr. J. K. Galloway 

Devils Lake 


OHIO 


Dr. Nelson E. Abrahamsen 
2808 Clark Ave., Cleveland 
Dr. Neal J. Bailey 
2697 Cleveland Ave., Columbus 
Dr. R. C. Baxter 
246 Washington St. N. E., Warren 
Dr. Lois B. Bing 
Shaker Professional Bldg. 
3550 Warrensville Center Road 
Shaker Heights 
Dr. Paul S. Blum 
Equitable Bldg., Lancaster 
Dr. Frederick W. Blume 
43 Parkview, Logan 
Dr. B. H. Bordwell 
Gas & Electric Bldg., Dayton 
Dr. Roger G. Boyd 
220 W. Main St., Fairborn 
Dr. W. S. Brent 
228 Second St. N. W., Barberton 
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Dr. Samuel S. Campbell 

510 N. 4th St., Steubenville 
Dr. Ralph P. Carif 

2829 Cleveland Columbus 
Mrs. Harriette M. Cluxton 

4196 East 187th St., Cleveland 
Dr. Wilson Rukenbrod Day 

922 First National Bank Bldg., Canto 
Dr. Ramie B. Dick 

1002 W. Washington St., Sandusky 
Dr. R. A. Dister 

717 United Bank Bldg., Cleveland 
Dr. L. D. Dolbear 

522%, Broadway, Lorain 
Capt. Irving L. Dunsky, 

U.S.A.F. Hospital, WBAFB 

Dayton 
Mr. Arthur A. Eastman 

General Electric Company, Cleveland 
Di. V. J. Ellerbrock* 

School of Optometry 

The Ohio State University, Columbus 
Dr. Donald T. Elliott 

2596 N. High St., Columbus 
Dr. James H. Erbaugh 

615-616 Hulman Bldg., Dayton 
Dr. Jess Boyd Eskridge 

School of Optometry 

The Ohio State University, Columbus 
Dr. A. C. Evert 

13105 Miles Ave., Cleveland 
Dr. J. E. Fitzgerald 

1008 Hippodrome Bldg., Cleveland 
Dr. Glenn A. Fry 

School of Optometry 

The Ohio State University, Columbus 
Dr. Jack M. Fugate 

261 N. Chillicothe St., Plain City 
Dr. William M. Gabel 

5 Tippecanoe Drive, Tipp City 
Dr. Carroll D. Gaver 

711 N. Limestone, Springfield 
Dr. D. S. Goldschmidt 

443 N. Court St., Circleville 
Dr. Sylvester K. Guth 

General Electric Company, 

Nela Park, 
Dr. Howard F. 

74 South Thied “St, Columbus 
Dr. R. M. Hall 

National City Bank Bldg., Cleveland 
Dr. Phillip R. Haynes* 

53 Hudson Ave., Newark 
Dr. Frederick W. Hebbard 

School of Optometry 

The Ohio a University, Columbus 
Dr. E. L. Hig 

1318 National C City Bank Bldg., Cleveland 
Dr. William G. Hites 

Boardman Medical Center 

Holahan 
17 E. Thind St., Dayton 


Dr. Kenneth A. Hoose 
Getz Block, Kent 


Dr. Richard Lee Ho opping 

Doctors Bldg., 2676 Salem Ave., Dayton 
Dr. Charles B. Huelsman 

100 McGuffey Hall 

Miami University, Oxford 
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1318 National City Bank Bldg., Cleveland 
Dr. W. M. Inskeep 

145 No. High St., Columbus 
Dr. George F. Jones 

1135 E. State St., Salem 
Dr. M. H. Kauhl 

1318 National City Bank Bldg., Cleveland 
Dr. Jack Thomas Keith 

1185 S. Main St., Akron 
Dr. I. W. Kinsey 

31 East College St., Alliance 
Capt. L. R. Loper 

P.O. Box 8147 

Wright Air Development Center 

Wright-Patterson AFB., Ohio 
Dr. Paul L. Magnuson 

116 E. Main St., Lancaster 
Dr. Robert K. Morrison 

124% West Winter St., Delaware 
Dr. Herbert G. Mote 

208 East State St., Columbus 
Dr. Roy E. Myers 

79 E. State St., Columbus 
Dr. Wayne Northrup 

109 E. Main St., McConnellville 
Dr. J. S. Nupuf* 

1342 N. Cleveland St., Canton 
Dr. William D. Paisley 

117 W. Second St., Ashland 
Capt. Donald G. Pitts, USAF (MSC) 

Wright Air Development Division 

ARDC, Box 8141 

Wright-Patterson AFB 
Dr. J. F. Pocock 

59 West Main St., Chillicothe 
Dr. Jack Harvey Prince 

Institute for Research in Vision 

1314 Kinnear Road, Columbus 
Dr. E. E. Reese 

14 E. College Ave., Westerville 
Dr. Kenneth G. Robinson 

132 N. Elmwood St., Medina 
Dr. A. John Rose 
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Dr. Arthur A. Schmidt 
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Dr. Wm. B. Simukka 
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Dr. Alpheus W. Smith, (Hon.) 
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The Ohio State University, Columbus 
Dr. H. C. Snyder 

3704 Cheviot Ave., Cincinnati 
Dr. H. Riley Spitler 

Eaton 
Dr. Richard W. Stang 
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Dr. W. Burnley Stephens 
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Dr. Richard E. Talcott 

Suite 3, Miller Bldg. 

1520 Mentor Ave., Mentor 
Dr. J. Maurice Wareham 

2 N. Main St., Mt. Vernon 

Dr. Robert E. Welsh 

79 East State St., Columbus 
Dr. H. Edward Welton 
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Dr. John J. Wey 

30 S. Park Place, 
Dr. Joseph A. Wey 

30 S. Park Place, 
Dr. M. S. Willis 

Elyria Saving & Trust Bldg., Elyria 
Dr. Herbert D. Woolf 
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9710 Garfield Blvd., Garfield Heights 
Dr. Max C. Zager 
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Dr. John Zettel, Jr. 
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OKLAHOMA 
Dr. E. B. Alexander 
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Capt. Manie J. Ezell 
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Tinker Air Force Base 
Dr. W. S. Farmer 
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921 Maple St.. Duncan 
Dr. Hollis K. Leathers 
223 N. Third St.. Muskogee 
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OREGON 


Dr. Willard B. Bleything 
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853 Wall St., Bend 
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256 Morgan Bldg., 
Dr. Harold M. Haynes 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Charles A. House 

2014 Broadway, Baker 
Dr. C. B. Margach 

School of Optometry, 

Pacific University, Forest Grove 
Dr. Carol B. Pratt 

School of Optometry, 
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Dr. Raymond R. Roy 
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Pacific University, 
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Dr. Irving Bennett 
1312 Seventh St., 
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Dr. Leon Candeub 
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Dr. Jacob Cohen 
2127 E. Washington Lane, Philadelphia 
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1015 Graham Ave., Windber 
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Dr. Philip J. Hooten 

4000 “J” St.. Philadelphia 
Dr. Martin Huberman 

93° Market St., Marcus Hook 
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29 South Third St. 


Warren 


Oxford 


120 


| | 


ACADEMY GEOGRAPHICAL DIRECTORY 


Dr. A. Neil Kerns 
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29 West Main St., Hummelstown 
Dr. Herman Klein 

210 Dauphin Harrisburg 
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31 S. Hanover St., Carlisle 
Dr. Edwin H. Manwiller 
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3712 Garrett Road, Drexel Hill 
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Philadelphia 


Philadelphia 
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Dr. R_ C. Phillips 
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Dr. Wm. W. Policoff* 
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Dr. George E. Rimby 
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Dr. Samuel Schein 
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Washington 
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Philadelphia 
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tate College of Optometry 
iladelphia 


Plymouth 
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Suite 1109 


Carnegie 
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Dr. Thomas Costa 
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24 Curson St., West Warwick 
Cdr. F. P. Mooney, MSC, USN 

U. S. Naval Hospital, Newport 
Dr. Morton W. Silverman 

1399 Warwick Ave., Warwick 
Dr. Lester L. Thomas 

Stadium Bldg., Woonsocket 


SOUTH CAROLINA 


Dr. A. E. Bellune 
Masonic Temple, Greenville 
Dr. L. Wayne Brock 
338 No. Main St., 
Dr. W. C. Ezell 
Andrews Bldg., Spartanburg 
Dr. Ned P. Hobbs 
119 Cashua St., Darlington 
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Andrews Bldg., Spartanburg 
Lt. Comdr. Albert E. Mibeck, U.S.M.-C.R.D. 
Quarters #231, Parris Island 
Dr. Houston B. Odom 
414 Textile Bldg., Greenwood 
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SOUTH DAKOTA 


Dr. P. O. Dickinson 
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Dr. Donald P. Hines 
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Dr. Charles J. Kruger 
8% West Main St., 
Dr. Leland D. Michael 
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Dr. Donald D. Slater 
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School of Aviation Medicine 
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Dr. Mark Pomerantz 
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Dr. O. Reynolds Young 
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Dr. Alan E. Evens 
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Dr. Douglas F. Green 
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Dr. Walter H. Johnson 
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Dr. George C. Hill 
Norfolk Naval Shipyard, Portsmouth 
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Cheatham Annex Depot, Williamsburg 
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Dr. H. L, Thomas 
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Wenatchee 
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Dr. Francis.A. Youn 
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TRANSACTIONS OF THE 


AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, 
news, professional problems and ideals, as these relate to the Academy. 


reports, appointments, organization data, 


WICK APPOINTS ACADEMY COMMITTEES 
Dr. Ralph E. Wick, president, American Academy of Optometry, 


has appointed the following Academy Committees: 
PAPERS AND PROGRAM COMMITTEE: Dr. John Zettel, Jr., Cincinnati, 


chairman; Dr. Henry B. Peters, Oakland, 


vice-chairman; Dr. G. W. Clay, Ardmore, 


Oklahoma; Dr. Alfred A. Rosenbloom, Chicago; Dr. Marshall Wright, Coral Gables, 


Florida. 


SECTION ON REFRACTIVE 
liam P. Schumann, Vineland, New . 


oke, Massachusetts; Dr. Robert E. 


Village, New York; Dr. Leo F. Madigan, Boston; 


PROBLEMS AND ANISEIKONIA: Dr. Wil- 
y, chairman; Dr. Oscar L. McCulloch, Holy- 
Bannon, Buffalo; Dr. Edwin W. Bechtold, Middle 


Dr. Harold M. Fisher, New York 


City; Dr. Robert J. Davis, Henderson. Kentucky; Dr. Arene T. Wray, Los Angeles. 
SECTION ON CONTACT LENSES AND SUBNORMAL VISION AIDS: 


Dr. Robert C. Graham, Pasadena, chairman; 


Dr. Daniel O. Elliott, Jr., South Bend, 


Indiana, vice-chairman; Dr. Bernard Mazow, Houston; Dr. John C. Neill, Phila- 
delphia; Dr. William W. Policoff, Wilkes-Barre, Pennsylvania: Dr. Harold Moss, 
Woodbridge, New Jersey; Dr. Otto J. Bebber, Lakewood, Colorado. 

SECTION ON PUBLIC HEALTH AND OCCUPATIONAL VISION: Dr. 
Gayland F. Kintner, Lynden, Washington, chairman: Dr. George C. Hiil, Portsmouth, 
Virginia; Dr. Herman Sager, Lake Success, New York; Dr. Richard Feinberg, Wash- 
ington, D. C.; Dr. Sylvester K. Guth, Cleveland; Dr. Henry W. Hotstetter, Bloom- 
ington, Indiana; Dr. Chester H. Pheiffer, Houston; Dr. Lois B. Bing, Shaker Heights, 
Ohio; Dr. Donald D. Slater, Hot Springs, South Dakota. 
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SECTION ON BINOCULAR VISION AND PERCEPTION: Dr. Max Scha- 
pero, Los Angeles, chairman; Dr. Ernest Giglio, Bernardsville, New Jersey; Dr. Mer- 
ton C. Flom, Berkeley; Dr. Ralph LeDrew, Edmonton, Alberta, Canada; Dr. Darrell 
B. Carter, Houston; Captain Donald G. Pitts, Wright-Patterson Air Force Base, Ohio; 
Dr. Bradford W. Wilde, Columbus. 

SECTION ON PATHOLOGY: Dr. Arthur Sblaifer, Philadelphia, chairman; 
Dr. Walter W. Perrott, Jr., Columbus, Georgia; Dr. Harold Simmerman, Wenonah, 
New Jersey: Dr. Monroe J. Hirsch, Ojai, California; Dr. Stephen C. Outlaw, Albany. 
Georgia: Dr. Robert J. Johnson, Latrobe, Pennsylvania; Dr. Ralph B. Gaeta, Ram- 
sey, New Jersey; Dr. Hernando Henao, Jr.. Colombia, South America. 

COMMITTEE ON POST-GRADUATE EDUCATION: Dr. V. J. Ellerbrock, 
Columbus, chairman; Dr. Robert E. Bannon. Buffalo: Dr. Frederick W. Hebba-d. 
Columbus; Dr. M. H. Kauhl. Cleveland 

HOME STUDY COURSE COMMITTEE: Dr. Meredith W. Morgan. Berke 
ley, chairman; Dr. W. P. Schumann, Vineland, New Jersey: Dr. Robert C. Grah-m. 
Pasadena: Dr. G. F. Kintner, Lynden, Washington: Dr. Max Schapero, Los Angeks: 
Dr. Arthur Shlaifer, Philadelphia. 

COMMITTEE ON ADMITTANCE: Dr. Harold M. Simmerman. Wenonah, 
New Jersey, general chairman. Region I. Dr. Martin R. Snook, Newton, New Jersey. 
chairman; Dr. William G. Walton, Philadelphia: Dr. Bernard A. Baer, Wash ngton. 
D. C. Region Il. Dr. Arthur S. Kitchen, Clearwater, Florida, chairman; Dr. T. E 
Holleman, Winston-Salem, North Carolina; Dr. Walter W. Perrott, Jr.. Columbrs. 
Georgia. Region III. Dr. E. E. Reese, Westerville, Ohio. chairman; Dr. I. M. Borish, 
Kokomo, Indiana: Dr. John N. Schoen, Owatonna, Minnesota. Region IV. Dr. O to 
J. Bebber, Lakewood. Colorado, chairman; Dr. Thomas F. Brungardt, Salina. Kans-s: 
Dr. M. Kirschen, Modesto, California 

PRENTICE MEDAL AWARD COMMITTEE: Dr. Henry W. Hofstetter. 
Bloomington, Indiana, chairman; Dr. Glenn A. Fry, Columbus; Dr. John D. Perry, 
Winston-Salem, North Carolina: Dr. Gordon L. Walls, Berkeley 

EDITORIAL COUNCIL: Dr. Carel C. Koch, Minneapolis, editor; Dr. Robert 
W. Tubesing. Richmond, Indiana, chairman; Dr. Robert E. Bannon. Buffalo: D>. 
Rudolph Ehrenberg, Granite Falls, Minnesota; Dr. V. J. Ellerbrock. Columbus; Dr. 
Glenn A. Fry, Columbus; Dr. Robert Graham, Pasadena; Dr. Monroe J. Hirsch, Ojai, 
California: Dr. Henry W. Hofstetter, Bloomington, Indiana; Dr. G. F. Kin‘ner 
Lynden, Washington; Dr. Meredith W. Morgan. Berkeley: Dr. John C. Neill. Phila 
delphia: Dr. John D. Perry, Winston-Salem, North Carolina; Dr. Henry B. Peters, 
Oakland; Dr. Max Schapero, Los Angeles: Dr. William P. Schumann, Vineland. New 
Jersey: Dr. Arthur Shlaifer, Philadelphia; Dr. Ralph E. Wick, Rapid City, South 
Dakota 

COMMITTEE ON RESEARCH PROJECTS: Dr. Monroe J. Hirsch. Ojai 
California, chairman; Dr. I. M. Borish, Kokomo, Indiana; Dr. Harold M. Fisher. 
New York City: Dr. Meredith W. Morgan. Berkeley. 

ADVISORY COUNCIL: Dr. Lawrence Fitch, Philadelphia, chairman; Dr. J. 
Fred Andreae. Baltimore: Dr. Harold M. Fisher. New York City: Dr. Réchord M. 
Hall, Cleveland; Dr. D. G. Hummel, Cleveland; Dr. Carel C. Koch, Minneapolis: 
Dr. Meredith W. Morgan. Berkeley; Dr. Don R. Paine, Topeka, Kansas; Dr. John 
D. Perry. Winston-Salem, North Carolina; Dr. Harold Simmerman, Wenonah, New 
Jersey; Dr. Morris Steinfeld, Paducah, Kentucky: Dr. R. W. Tubesing. Ric':mond. 
Indiana; Dr. Arthur P. Wheelock, Des Moines; Dr. Eugene Wiseman, Buffalo 

COMMITTEE ON STUDENT COUNSEL: Dr. J. Donald Kratz, S-uderton, 
Pennsylvania, chairman; Dr. Merrill J. Allen, Bloomington, Indiana: Dr. Charles A. 
Abel. Los Angeles: Dr. E. J. Fisher, Toronto: Dr. J. Armand Messier. Montrca’: 
Dr. Ralph H. Green, Boston; Dr. B. E. Kehl, Memphis: Dr. Merton C. Flom. Berke- 
ley: Dr. Carol B. Pratt, Forest Grove, Oregon: Dr. Herbert G. Mote. Columbrse: 


Dr. Alfred A. Rosenbloom, Chicago: Dr. Vernon I. Ryan, Philadelphia; Dr. Charles 
R. Stewart. Waco, Texas 
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A.A.O. BRITISH CHAPTER 


The British Chapter of the American Academy of Optometry held 
the winter scientific meeting at the Medical Society of London, Chandos 
Street, W.1, on November 29. Between 60 and 70 attended, under 
the chairmanship of Mr. Euin Steele. to hear Professor Ruth Bowden, 
professor of anatomy in the University of London, lecture on some 
recent researches in ocular anatomy. Professor Bowden discussed work 
done by her and in her department at the Royal Free Hospital Medical 
School on the blood supply to the chiasma, optic nerve, and retina and 
the mechanism of innervation of the ocular muscles. Her talk was 
admirably illustrated by photographs and diagrams, mostly in colour. 
of microscopic and macroscopic preparations. 

A vote of thanks was proposed by Mr. P. N. Courlander. 

The British Chapter of the A.A.O. continues to make steady prog- 
ress, setting and maintaining a high standard of professional conduct 
and practice and encouraging optometric education and research. En- 
quiries regarding membership are invited. Full particulars from the 
secretary. Eric Bateman, Dial Close. Wargrave Road. Henley-on-Thames. 


NEW ENGLAND CHAPTER 


The Fall Educational Meeting of the New England Chapter of 
the American Academy of Optometry was held at the Publick House. 
Sturbridge. Massachusetts, October 26, 1960. 

The morning was devoted to a Glaucoma Symposium including: 
Arthur O. Bruce. M.D.: Bernard Berstein, B.S.. O.D.: Ralph Green. 
O.D.: Marshall Mark, O.D.. Moderator. 

The afternoon was given to a Round Table Discussion under the 
guidance of Dr. Ralph Green. dean of Massachusetts College of Optom. 
etry: ‘The Need for and the Methods of Modifying Corrections at 
Distance and Near.”’ 

This was followed by the Business Meeting: reports of the Secre 
tary- Treasurer and the election of officers. The Nominating Committee 
under Dr. Ira Schwartz made its report which was accepted and the 
following officers elected: 

Dr. Milton Palmer, Springfield, Mass., chairman. 
Dr. Lester Thomas, Woonsocket, Rhode Island. vice-chairman. 
Dr. L. Albert Webb. Holyoke, Mass., secretary-treasurer. 

The Spring Meeting of the Chapter will be held at the Publick 

House on Wednesday. May 17, 1961. 
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CURRENT COMMENTS 
Terry Judith Parkins 


Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health ard optomcetric legisl-tion and organization. 


INSTRUMENTS AND EQUIPMENT 

The American Optical Company has started production of a plas- 
tic device for inserting contact lenses into the eye. The device, called a 
Site-Rite, is approximately 2.5 inches long and approximately one-half 
inch in diameter at the widest point. A patient places a contact lens 
on a tiny neoprene foam cushion, focus his eye on a target built into 
the device and inserts the lens. The whole procedure would take less 
than a minute. The device was invented by Dr. Charles R. Moyers, 
optometrist of Jonesboro, Arkansas. American Optical developed the 
device under his application for a patent and will manufacture it and 
distribute it. 

The Company has also announced that its Micromatic Ophthal- 
mometer is now available in three popular colors—ivory tan, jade 
green and coral—as well as in the usual black. American Optical is also 
going into the manufacture of reception room furniture for professional 
office use. 

A calculator which combines all necessary contact lens calculations 
in one has recently been developed by Precision-Cosmet of Minneapolis. 
The device includes vertex distance conversion, radius conversion of 
actual lens curve and concave lens surface reading from diopters to milli- 
meters, and thickness conversion from inches to millimeters (accepted 
international optical measuring standard). The slide-rule type of calcu- 
later, 3'4” x 814”, is printed in 3 colors on durable plastic and sells 
for $1.95. Precision-Cosmet, pioneers in the development and manu- 
facture of contact lenses and equipment, recently began publication of 
the ““Precision-Cosmet Digest,’’ a monthly bulletin for contact lens prac- 
titioners. For further information about these technical aids, contact 
P-C’s Educational Department, 529 South 7th Street, Minneapolis 15, 
Minnesota. 

Precision-Cosmet has also developed a set of 41 full-color slides 
portraying various fluorescein patterns. Twenty slides are photographs 
taken in full color under blacklight of actual contact lens patients. The 
photos were made with a special photographic set-up in the laboratory 
of Precision-Cosmet Company, Inc., producers of Nonscleral contaci 
lenses. Each photo is preceded by a slide depicting the fitting problem 
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presented in each case. The series also includes a title slide. Price of the 
entire series (35 mm) is $25.00. 

Roberts Instruments Company, Moberly, Missouri, announces a 
new Tachistoscreen designated Model G-III. The new model includes 
the following improvements over the widely accepted Model G-II now 
vsed throughout the world. (1) Addition of more light bulbs to 
equalize illumination of test points. (2) Addition of three more points 
in the para-central region. (3) The reduction of the number of 
points per exposure—in most cases two or three dots. (4) A more 
logical sequence of presentation to prevent false positive findings. (5) 
A more comprehensible nomenclature on the name plate. The Tachis- 
toscreen provides the optometrist with an accurate 3-minute glaucoma 
test. Basically, a tangent screen that automatically detects scotoma in 
critical areas, the instrument in addition, standardizes test results for 
simplified recording and interpretation and eliminates confused answers 
from patients. 

The Roberts Instruments Company is also producing a new Roll- 
Up instrument table. The new table stands 37” high. Heavy non-tip 
base houses rubber casters and the V-shaped base creates stability without 
occupying excessive floor space. The table is designed to complement 
any room decor. The top is of gray Formica and the base is smartly 
finished in gray hammertone. The table is sold by major optical labora- 
tories and suppliers. Additional information may be obtained by writing 
the manufacturer. 

The Bernell Manufacturing Company, Inc., announces three im- 
provements in their Vodnoy Variable Prismatic Mirror Stereoscope- 
Cheiroscopes. 1. The mirrors are front surfaced to eliminate ghost 
images. 2. The training cards are now being printed on a heavy. 
white, enameled stock to make the targets non-curling and soil resistant. 
3. A new grey, hammerloid finish metal easel box for office training is 
also available. Two Mirror Stereoscope models are available. 

The Boi-Kit, the simpler and smaller model, is especially designed 
for prism base-out or prism-base-in orthoptics and training to eliminate 
suppression. The Ps-Kit, the larger model, is designed for more complex 
cases like the periodic and constant strabismus, and especially for the 
small child where it is difficult for him to hold the stereoscope in his 
hands. The Ps-Kit comes packaged in a cardboard easel box with an 
adjustable height feature which enables the instrument to be used either 
as a Cheiroscope or a Variable Prismatic Mirror Fusion Trainer. Further 
information may be had by writing the Company, 801 North Michigan 
Street, South Bend, Indiana. 
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NATIONAL BOARD OF EXAMINERS IN OPTOMETRY 


Dr. John R. Uglum, secretary of the National Board of Examiners 
in Optometry, announces the election of Dr. E. Doyle Dannenberg of 
Escondido, California, to the membership of the National Board of 
Examiners in Optometry. Dr. Dannenberg succeeds Dr. Harold Fisher 
of New York City, a past president of the Academy. Dr. Fisher was 
a charter member of the N.B.O. and served as its President for three terms. 


CONTACT LENS WORKSHOP IN PHILADELPHIA 


The third of a series of four Contact Lens Workshops sponsored 
by the Department of Education of the Pennsylvania Optometric Asso- 
ciation will be held at the Sheraton Hotel in Philadelphia on March 26, 
1961. Five speakers will be presented. Dr. George Jessen, eminent con- 
tact lens specialist of Chicago, will lecture during the morning session. 
In the afternoon session, four workshops will be presented. Dr. Ira 
Vineburg, Asbury Park, New Jersey, will lead a workshop on Ordering 
and Inspection of Lenses: Dr. M. Postner, New York City, on the 
Application of Odd-Shaped Contact Lenses: Dr. E. Warren, Washing- 
ton, D. C., on Specialized Fitting Téchniques in Keratoconus, and Dr. 
Albert Harrison, Ambler, Pennsylvania, on Diagnosis of Contact Lens 
Fitting by Lens Positioning and Movement. Advance registrations are 


urged. The fee schedule is $5.00 for members. Send checks to E. Payson 
Smith, Executive Secretary, Pennsylvania Optometric Association, P. O. 
Box 1201, Harrisburg. Pennsylvania. 


SENIOR SCHOLARSHIP AT PENN STATE 


Dr. Lawrence Fitch, president of the Pennsylvania State College 
of Optometry, announced recently the establishment of a new scholar- 
ship. The scholarship in the amount of $500.00 is to be awarded 
yearly to a senior student. The recipient will be selected by a faculty 
committee. This new scholarship is being financed by the Conforma 
Laboratories of Norfolk, Virginia. Dr. Joe B. Goldberg, president of 
the laboratory and an alumnus of the college, stated in offering the 
scholarship, ““The purpose of the scholarship is to provide financial 
assistance for a senior student toward his completion of his optometric 
education. Students who can be a credit to Optometry should not be 
deprived of an opportunity for graduation because of a need for financial 
assistance.” 

B & L PLANS 10,500 PRIVATE OFFICES IN PAST 25 YEARS 


Do optometrists appreciate the importance of office modernization? 
The answer is an emphatic ‘‘yes’’ if we are to judge from figures recently 
revealed by Howard Trimby, Bausch &% Lomb product manager for 
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ophthalmic instruments. These figures show that since the B & L Office 
Planning Service was inaugurated some 25 years ago, more than 10,500 
plans have been produced for its professional customers. The service is 
available to optometrists, ophthalmologists, and opticians, but the largest 
percentage of these plans have been for optometric offices. 

There has been considerable emphasis on ““The Office Beautiful’’ 
in recent months, but no one has claimed that the idea is either new or 
original. Rather, it is an ideal that professional men have tried to 
realize for many years. ‘“The reason for the acceptance of this idea is 
not hard to find,”’ says Trimby. “‘An attractive office bespeaks a success- 
ful practice. A quality atmosphere is essential where both services and 
materials are on a high quality plane. A shoddy office is the kind of a 
place where people expect to find shoddy materials and questionable 
skills. ‘“This quality setting is especially important as far as the instru- 
mentation is concerned. That is why we have undertaken considerable 
expense, and a much larger inventory, in providing much of our equip- 
ment in modern decorators’ colors. No longer does the modern refracting 
room seem reminiscent of a hospital. Today it has been made lively 
and aesthetically pleasing by walls, drapes and floor coverings that have 
been carefully selected to tie in with the ophthalmic chair and unit and 
other equipment. Car manufacturers know all too well that it is not 
enough for a product to be functionally adequate. It should be pleasing 
to the eye as well. Modern offices are.”’ 

Many doctors have discovered that a modern office need not repre- 
sent a prohibitive expense. It pays its way in patient satisfaction and 
increased practice. Trimby explains: “The true cost of modern instru- 
mentation cannot be judged by the price list alone. There are many 
tax advantages. It is a deductible expense on income taxes with a per- 
missible write-off of 10% and 20% the first year, writing off the balance 
with equal deductions over the next nine years. Payments can be spread 
over a period of time up to five years. Again, the carrying charges are 
allowable as an income tax deduction. Many of our customers have 
told me that they do not consider a modern office an expense but rather 
an essential investment that has contributed substantially to the success 
of their practice."” Ten thousand doctors can’t be wrong. A modern 
practice calls for a modern office and modern instrumentation. 

ON FINE DISPENSING BY DREW——FROM LIBERTY 

Liberty Optical has announced publication of Ralph Drew’s fourth 
article dealing with the technique of fitting fashion frames to the indi- 
vidual. Tix ‘atest Drew effort—a handsomely illustrated 12-page 
affair—is titled Helping the Rx Take Shape. 
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As has been their custom in the past, Liberty has mailed compli- 
mentary copies of Drew's booklet to optometrists, opticians, dispensing 
ophthalmologists and optical wholesalers throughout the United States 
and parts of Canada. According to Liberty General Manager, Joseph G. 
Bianco, additional copies will be available upon request to Liberty 
Optical, 21 Beach Street, Newark 2, New Jersey. 

In Helping the Rx Take Shape, Drew, a veteran optician, style 
expert and currently public relations director of Doig Optical Company, 
Pittsburgh, tackles the subject of “‘proper proportion” in the art of fine 
dispensing. He points out that simply speaking ‘“‘Eyewear should look 
like it belongs on the face that’s wearing it."’ To illustrate his theme, 
he discusses in detail the physiological characteristics that often affect the 
variable aspects of the frame—the face width, the face length, shape of 
the chin, size of the features, the patient's stature and the eyebrows. In 
easy narrative style, Drew outlines ‘‘useful euphemisms,’ or—as he puts 
it another way, “verbal anesthetics’’—for the practitioner to follow in 
his everyday contact with patients. He concludes his remarks with 
these words of advice: “Try saying to your next patient, ‘First let me 
take a look at you, then if you like I'll show you the proper way to 
make each part of the frame help you.’ She'll hang on your every word. 
What is more, recognizing both your sincerity and your expertness, 
she'll never go elsewhere.” 

Helping the Rx Take Shape follows three other articles written 
during the last year and a half for Liberty Optical by Drew. Those 
were: Let’s Give the Rx a Chance, Whither the Rx Pendulum and 
Adding Color to the Rx. By popular demand, a reprinting of the set 
was accomplished and Mr. Bianco has announced the availability of Mr. 
Drew's complete works. 


NEWS BRIEFS 


R. O. Barber, president of Univis, Inc., announced the appointment 
of three of the firm's key personnel to vice-presidents. All are well known 
in optometry. The men advanced are John T. Cooner, Jr., vice-presi- 
dent for Marketing. Milo Rudd, vice-president for Research and En- 
gineering and Kenneth Colby, vice-president for Distribution. . . . The 
Spring meeting of the Optical Society of America will be held at the 
Pick-Roosevelt Hotel, Pittsburgh, March 2-4. . . . Jim Weaver has 
been appointed Field Sales Manager for the Titmus Optical Company. 
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ONE OF THE MOST SIGNIFICANT ANNOUNCEMENTS SINCE THE DEVELOPMENT OF CORNEAL LENSES 


PC Nonscleral® Contact Lenses 
create new standards of accuracy 


WITH EACH 
OPERATION 
NOW FULLY 
AUTOMATED! 


Yes, there’s a reason why PC lenses are so uniformly 
accurate ... so beautifully finished . . . so comfortable. 
The reason is— 


No NONSCLERAL!® lens is left to hand guesswork. 
Each operation is fully automated—with devices created 
and produced in our own laboratories. 


The optical surface of the lens is untouched in production 
by human hands from beginning to final inspection. 
Automation results in these practical advantages— 


ALL THESE PROCESSING 
OPERATIONS NOW 


AUTOMATED! 
Sess Curve @ practically eliminates the “human error’’ factor in 
Seine lens processing 
Size @ provides controlled processing with controlled tolerances 


—you get what you specify 


Peripheral curves 


@ insures uniform accuracy of repeat-order lenses 
Edge contour @ reduces production and servicing time 
Bevel @ helps you provide greater patient comfort and 
Inspection satisfaction 
Granted, machines are only as good as the skill and 

Most PC lens-producing experience of the craftsmen who create and operate them. 
equipment is now avail- 
able for purchase. If in- PC has been pioneering in contact lens manufacture 
terested, write or call for for 25 years. That’s the kind of know-how that 
now brings you years-ahead automated processing. 


Compare the difference . . . order PC’s automated 
lenses for your next Rx... 


Precision-Cosmet Company, Inc. 
529 South Seventh Street « Minneapolis 15, Minnesota « FEderal 3-5486 


OPTICAL PRODUCTS OF PROVEN PERFORMANCE 
ee © 1961 PCCO., INC. 
*|nquire about PC’s 3 Day Contact Lens Fitting Course held in Minneapolis where complete facilities are available. 
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MEDICAL + DENTAL + LABORATORY DIVISION 
2520 Colorado Avenue, Santa Monica, California 


a major advance in 
visual field examination... 


It is now possible to determine—in minutes—the 

existence of glaucoma visual field defects through the 
se of this CLINICALLY PROVED method. THE 
ARRINGTON-FLOCKS MULTIPLE PATTERN VISUAL FIELD 

SCREENER is an easily operated unit, precision timed for 

accurate .025 second flash. It is mobile and may be rolled 

to any position in your examination area. No pointer 

or special instructions are needed. A 5 YEAR ANALYSIS 

has proved the HARRINGTON-FLOCKS SCREENER the 

most accurate and reliable visual field screening 

test available. Covered by U.S. Patent 2835162. 


Be World's largest manufacturer of ultra-violet products for professional use. 


Contact your local dealer for FREE reprints, statistical data and results of Continuing Studies and Reviews. 


CONTACT LENS NEWS 


Mr. Murray Davidson, former head 
of MURRAY CONTACT LENS 
LABS, has joined our organization. 


We have acquired the MURRAY lab 
records and machinery in order to 
serve old and new MURRAY 
accounts. 


We now offer a complete line of the 

finest corneal lenses: 

SPIRO-VENT MURRAY TP 

METRICON MURRAY KC 

ASTIGMACON BIFOCALS 
and many other types. 


FOR AN INTRODUCTORY 


Special Offer 


PLEASE WRITE ON YOUR LETTERHEAD: 


CONTACT LENS GUILD 


INCORPORATED 


353 E. Main Street + Rochester 4, N. Y. 


Powerful 80 watt output 
Stainless steel tank Full Y2 gal. capacity 


Di ® 
SONTEcRATOR 
ULTRASONIC CLEANER 
The lowest priced ultrasonic cleaner ever sold! 


@ CHOICE OF .) COLORS 
ultrasonic 


industries nc. 


Ames Court, Hill 
Plainview, L.1., N.Y. OV I- 


TO: Ultrasonic industries, ine., 
Dept. AJO-2-61 
Ames Court, Engineers Hill 
Plainview, L.1., N.Y. 
Gentlemen: Please ship - DiSONtegrator® 
System Forty Unit(s) @ $99.95 ea.: 
Ivery Pale green 
Desert sand Turquoise 
Wheat yellow Soft pray 
Coral pink 


te: 


1 understand that my money will be re- 
funded if not completely watiohed after 5 
day trial. 


: cheek enclosed (freight prepaid) 


c.0.0. 

bill me (rated firms only) 

Please send prices of larger models 
Please send prices of SONitizer 
chemicals 
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Very new and quite 

sophisticated! Univer- 

sal’s new MOOD chassis 

shape has a subtle air of 

maturity; allure without 

pixyness. Accommodates mul- 

tifocal requirements, too. All 

women will love the touch of the 

exotic in the exquisite scroll and plume decoration of plaques and 
temples ... done in satin and gleaming finishes, in two colors. Ask to see 
this excitingly new frame in four new combinations of colors. 


NEW ERA OPTICAL COMPANY 


17 No. Wabash Avenue - Chicago 90, Ill. 
Established 1912 


Why Substitute ANNOUNCEMENT BY 


Illinois College of 


When You OPTOMETRY 


Can Have ain Applications for admission to 
classes beginning September 5, 
1961, are now being received. 


Three year course 


One of America’s Finest 4 of professional study 
se Leading to the Degree of 


Absorptive Lenses. j Doctor of Optometry 
Prescribe Genuine Requirements for Entrance: 
Two years (60 semester hours or 


equivalent ng hrs.) in spe- 


4 rs 
24 arts and sciences. 


cified libera 


WRITE FOR BULLETIN 
TO: REGISTRAR 
ILLINOIS COLLEGE 

of OPTOMETRY 

_ THERMINON LENS CORP, 3241 So. Michigan Ave. 
AT UNIVERSITY Technology Center, Chicago 16, Ill. 
MOINES, 1OWA 


m New...Sophisticated 

4 

| The 


Toughened 
Safety 
Lenses... 


We are pleased to remind you 
of our complete service in heat 
treating or hardening of lenses 


to provide greater safety in eye 


weor. 


YES, we most certainly do replace, 
free of charge, toughened safety 
lenses if breakage does occur. 


TWIN CITY OPTICAL COMPANY 


MINNEAPOLIS 


MINNESOTA 


WILLMAR 


A Complete and Dependable Rx Service 


An 
ACADEMY MEMBERSHIP 
PIN 
10K Gold 


The Emblem of the 
Academy 


in a round, gold and blue 
enamel pin, 13 mm. in diame- 
ter, with safety catch. 


Mailed Post-Paid 


$3.50 


to members only 
Send orders to 
AMERICAN ACADEMY 
of 
OPTOMETRY 


1506-1508 Foshay Tower 
Minneapolis 2, Minnesota 


COMPLETE OPHTHALMIC 


fo the PROFESSION 
Pucisiin GRINDING 


K MATERIALS 


CONVENIENTLY LOCATED 
St. Paul, Minn. « Austin, Minn. « Bemidji, Minn. 
Watertown, $.D. « Grand Forks, N. D. 
THE WALMAN OPTICAL COMPANY 


229 Medical Arts Building Minneopolis 2, Minnesota 
FOUNDED IN NINETEEN HUNDRED FIFTEEN 
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ERRATUM 


The following portions of the General Index for 
Volume 37, 1960, were inadvertently omitted from 
the listings provided on pages 649-654 of the Decem- 
ber 1960 issue. Readers who bind their Journals may 
emove this unnumbered page from this issue ard 


mowvnt it with the General Index for 1960. 


The missing listings are on the reverse side of this 


sheet. 
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SUPPLEMENT TO 
VOLUME 37, 1960, GENERAL INDEX 


This is an index covering all the departments of the AMERICAN JOURNAL OF 
OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY. The letters 
used to explain in which department the material indexed appears are as follows: 
(OP), Original Paper; (FE), Editorial; (T), Transaction of Academy; (CC), 
Current Comments by Terry Judith Parkins: (SR). Special Reports: (C). Cor- 
respondence; (Ab), Abstracts; (BN). Book Notices: (A), Announcements, and 
(IR), Instrument Review. 


Accommodative mechanism, an_ infra-red 
optometer to study the. M. J. Allen and 
J. H. Carter. (OP) 


Allen, M. J., and Carter, J. H. An infra- 
red optometer to study accommodative 
mechanism. (OP) 


44aH LAD 


American Academy of Optometry. Post 
graduate courses at San Francisco. V. J. 
Ellerbrock. (T) 

B‘focal contact lenses. G. N. Jessen. (OP) 


Brock, F. W. Parallel alleys as clues to the 
constitution of visual space. (OP) 

Carter, D. B. Studies in fixation disparity. 
Part III. Apparent uniocular components 
of fixation disparity. (OP) 

Carter, J. H. and Allen, M. J. An infra- 
red optometer to study accommodative 
mechanism. (OP) 


Cataracts among older patients. M. J 
Hirsch. (SR) 


Contact lenses, bifocal. G. N. Jessen. (OP) 


Fixation disparity. Part III. Uniocular 
components of. D. B. Carter. (OP) 


Glaucoma, perimetric screening for. P. G. 


Sloan. (OP) 


Hirsch. M. J. Cataracts among older pa- 
tients. (SR) 
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Jessen, G. N. Recent developments in bi- 
focal contact lenses. (OP) 


Optometer, an infra-red, to study the ac- 
commodative mechanism. M. J. Allen 
and J. H. Carter. (OP) 


Perimetric screening for glaucoma. P. G. 
Sloan. (OP) 


Sloan, P. G. Perimetric screening for glau- 
coma. (OP) 


Visual space, parallel alleys as clues to. F. 
W. Brock. (OP) 


[Over] 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
403 
403 
AS 379 
395 
408 
403 
388 | 
435 
| 
379 
| 
| 
403 | 
388 
388 
| 
i 395 | 
| 
| 
| 


Reviewers say: 

“This book is must reading and could 
well be used as a standard text in our opto- 
metric schools and colleges. 

“. . . the book is written in straightfor- 
ward, easy to read English . . .” 

S. Friepperc, O.D., F.A.A.O. 
Journal of the American Optometric 
Association 


“This book fills a long felt need in op- 
tometry. The phenomenal sale of this 
volume indicates that thousands of other 
optometrists will equally benefit by owning 
and using it regularly. The book should be 
read and then kept in full view in the re- 
fracting room where its presence on the 
desk of the optometrist will do much to 
assure patients who are apprehensive re- 
garding this pathology. 

CareL C. Kocn 


Secretary F.A.A.O. 
American Journal of Optometry 


Contents @ anatomical and physiological 
considerations ¢ symptoms and clinical 
picture ophthalmoscopy gonioscopy 
the intraocular pressure @ tonometry 

visual fields etiology the treatment of 
glaucoma pathology miscellany 

© a summary of optometric tests for the 
detection of glaucoma 


426 SOUTH SIXTH STREET 


BURGESS PUBLISHING COMPANY 


MINNEAPOLIS 15, MINNESOTA 


Now in its 
Second Printing 


SYNOPSIS of 
GLAUCOMA for 
OPTOMETRISTS 


Arthur D. Shlaifer 
O.D., Ph.D., F.A.A.O. 
Pennsylvania State College of Optometry 


Usable for both the practicing optometrist 
and in the classroom, this book is the first in a 
series of home study courses, published by the 
American Academy of Optometry, intended to 
round out its work in postgraduate education. 
The author is a practitioner as well as an edu- 
cator. His work covers etiology, clinical signs, 
symptoms and screening tests used to facilitate 
the understanding of glaucoma detection and 
referral. 

The subject matter is designed to present the 
noticeable features of glaucoma to facilitate 
detection by the optometrist, and subsequent 
referral to an ophthalmologist. 

In addition to this information, all aspects 
of the disease are covered so that the optome- 
trist will be familiar with procedures used by 
the ophthalmologist in treating cases which he 
has referred. 

Now in its second printing, Synopsis of 
Glaucoma for Optometrists is being used in a 
number of postgraduate study courses. Optical 
distributors and manufacturers of ophthalmic 
supplies throughout the country have been suc- 
cessfully selling the book. 

It treats the subject matter authentically, 
briefly, yet completely, according to the 
American Academy of Optometry require- 


ments. price $5.00 


send for your copy now 
We will send post-free if remittance 
accompanies order. 
Canadian orders should be sent to 
MCAINSH AND Co., Ltp. 
1251 Yonge Street 
Toronto 7, Canada 


synopsis of 
: 
: = 


Barnes-Hind Contact Lens Solutions Are 


sstcs used in making contact 
peering time. compatibility. 


| the effectiveness of the ottier, neither counter-effecting the activity of the other. — 
BARNES-HIND OPHTHALMIC PRODUCTS, 
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